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STORAGE BATTERIES. 


From time to time we are treated to fair promises of 
obtaining a storage battery of at least one-third the weight 
of existing ones for the same output. These promises are 
even backed up by the signed reports of eminent experts, 
but the long-looked for battery, with all its virtues, never 
comes into the market, 

One expert states that a certain cell under normal condi- 
tions gave out about 14 watt-hours per pound weight of 


‘battery cell, but the makers, with rare modesty, claim only 


8 watt-houre, and users of the battery say they get only 
5 watt-hours. 

Another battery maker states that he can get 40 ampere- 
hours per kilogramme of plates. A well-known professional 


firm of testing repute is said to have obtained 33°3 ampere- 


hours from a cell weighing 8°2 Ibs., equal to x = 4 am- 
pere-hours per pound of battery. The 40 ampere-hours per 
kilogramme does not agree with the expert report of 33°3 
ampere-hours from 8°2 lbs., and 4 ampere-hours is not an 
astounding result per pound of battery. 

A favourite method of demonstrating the superiority of one 


‘cell over another is to take, say, a 3-plate cell of a well- 


known standard make, and compare its output per pound 


_of plate or per pound of battery with a 5 or 7-plate cell— 


plates.of same weight and size—of a new manufacture; by 
this little exercise of ingenuity immense naman can 
be shown. ; 

This is how it works out. Take a 3-plate cell, each plate 
weighing 2 lbs.; total weight 6 lbs. of plates, output 20 
ampere-hours. Now take a 5-plate cell total weight 10 lbs. ; 
we have not doubled the weight, but we have doubled the 
output, for we have two positives in place of one; s0 a 
5-plate 10-lb. cell gives 40 ampere-hours, whereas a 3-plate 
6-lb.: cell gives only 20 ampere-hours; but the elastic 
conscience of the expert or maker does not put it that way. 
They merely give the ampere-hours per pound of battery or 
plates, without the slightest reference to the fact that the 
one cell is made for twice the discharge rate of the other 
cell. 

= *33 ampere-hours per pound of plate for cell No. 1. 
= 4 ampere-hours per pound of plate for cell No. 2, 
showing a very considerable improvement in cell No. 2 
while in point of fact there is no improvement whatever, 
the plates in cells 1 and 2 being identical. This interesting 
experiment can be made with any cells, and goes a long way 
to account for the incomprehensible differences in expert 
reports, 

The important question is, how are batteries to be fairly 
tested, and how are the figures obtained to be used to repre- 
sent the truth? The fact that well-known oe experts 
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give faulty reports through a wrong interpretation of figures 
obtained is notorious, and unfair comparisons are made 
between cells of different discharge rates. Considering the 
remarks made by several speakers on Mr. Epstein’s paper, it 
is a wonder the subject of testing and reporting on batteries 
was not more fully discussed. Mr. Holroyd Smith’s remarks 
were quite to the point, and the quoted examples of impos- 
sible claims put forward for some batteries are worthy of 
careful study. 

There is no mystery about the electrical energy equivalent 
for a pound of lead, for a pound of lead peroxide, for a pound 
of zine, or for any other element ; yet some of the claims made 
for batteries would ask us to believe that their inventors had 
endowed the elements with double their natural amount of 
potential energy, and thus they pose not only as inventors 
but also as creators of energy. 

It may be objected that all the fallacies about batteries 
are well-known, and do not delude electrical engineers. 
Quite so; but many other people besides electrical 
engineers are interested in storage batteries, and it is 
chiefly for their benefit that these misleading reports are 
prepared and circulated. 

We have looked over many reports and claims made for all 
kinds of batteries, we have tested cells of various types, and, 
taking all things fairly into account, the best results 
obtainable from lead accumulators in every-day work as 
apart from laboratory tests is 7—or, perhap:, 8—watt-hours 
per pound of battery, and that only if a fairly large size of 
cell is used. canes 

Accumulators using cadmium and zinc have been patented 
and tried over and over again, with one result—failure. 
They show a reduction in weight rer pound of battery, and 
we have tested a battery of this type, but they all fail through 
the exhaustion of the metallic solutions. The chief differ- 
ence between these metallic solution batteries, as we may 
properly call them, and the non-metallic solution batteries is 
this. In charging an ordinary battery of lead in dilute 
sulphuric acid, the solution becomes stronger as the charge 
increases, but on charging a zinc or cadmium solution cell, the 
solution, on the contrary, becomes weaker and weaker, until 
at a certain strength the energy is wasted in freeing hydrogen 
gas only. Great things are claimed for a battery of this 
type, but we await a clear copy of the tests upon which the 
claims are based; we prefer to have the figures, and from 
them to draw our own conclusions. Without all the figures 
obtained during the tests it is impossible for us to accept the 
conclusions of any reports. 

The interest in motor cars at present has brought to light 
many proposals for light motor car batteries, and the way in 
which some of these batteries are written up, and impossible 
claims made for them without any strictly accurate scientific 
proofs, renders it necessary to speak out plainly on the subject 
of storage battery testing and reporting thereon. 

There is in last week’s ELECTRICAL REVIEW an interest- 
ing curve drawn by Mr. Rankin Kennedy, which may be 
advantageously studied and taken as a warning against the 
careless comparison of cells differing in size. 

We would not discourage the electro-chemical worker or 
inventor upon whom, no doubt, the future of accumulator 
traction is dependent. But the sanguine and too often ill- 
founded conclusions and anticipations of the latter require to 
be kept in check ; and for the commercial man who would 


promulgate them for his own interest, without due 
caution and skilled advice, we have neither sympathy nor 
toleration. 


i aici A VALUED correspondent—and he is not 
and the Institution @lone in his opinions—has pointed out to 
of Electrical yg that at least some of the members think 
Nosineers. that the time of the Institution has been 
practically wasted by reason of the audiences at the last two 
ordinary meetings having to listen to speakers who brought 
forward as valuable novelties crade notions which were long 
ago shown to be fallacies and blunders. As an instance, the 
allusion to the use of India-rubber in accumulators as a 
novelty is cited. Faure patented this in 1880, but it has 
been found quite inapplicable for the purpose, while it is con- 
tended that the problem has been solved ‘by the use of 
indestructible inorganic materials. Some information on this 
subject was given in our columns some time ago (ELEc- 
TRICAL REVIEW, p. 161, of August 9th, 1895). Our readers 
will be interested to learn that.a well-known electrician, 
whose work on secondary batteries has hardly yet been 
properly appreciated, has achieved practical success in 
obviating the destructive action on the peroxide support. 
When further details are published, we anticipate that 
increased attention will be given to this matter. 


Tue annual general meeting of the 

The Institution of _ Institution was held at the Institution of 
re Engineers on Thursday evening last 
week to receive the annual report of the Council and to pass the 
balance-sheet. The meeting was devoted to business matters 
affecting the Institution; the most important, in our opinion, 
being the proposal that a pension should be granted the 
retiring secretary, genial Mr. F. H. Webb. It is not often 
that one sees such a pleasant picture as was presented on 
Thursday evening ; speaker after speaker rose to compliment 
Mr. Webb, and to express the indebtedness felt by all those 
connected with the Institution for his services during the 
past twenty years. Needless to say, the motion was carried 
unanimously, and Mr. Webb, who rose to reply, was greatly 
affected, and the few words in which he acknowledged the 
resolution were well-chosen and dignified. We join in 
wishing him many happy years of merited leisure, and are 
sure that in his position of honorary secretary he will still 
do good service to the body he has so faithfully served. 
The points of interest raised in debate upon the report and 
balance-sheet were comparatively few. Mr. Raworth was 
evidently contented with the form in which the financial 
status of the Institution was depicted, and no one seemed 
to have any fault to find with the Council’s management 
during the past year. The president, Sir Henry Mance, 
announced that the premiums would in future be increased 
both in number and amount, and their importance would, 
therefore, attract more attention. Mr. Bright suggested that 
papers should be taken as read, and the discussion proceeded 
with after the writer had submitted an abstract to the meeting. 
Mr. Wordingham did not think that this course would, 
in the case of the Institution and having regard to the 
class and length of papers taken, prove satisfactory, and the 
general opinion of the members was apparently with him. 
The meeting passed off more quietly than has been its wont ; 
everyone agreed that it was bzst to set aside one evening in 
the year for business, and not allow those devoted to the 
hearing and discussing technical papers to be broken 
into. The discussion on Mr, Epstein’s paper will be 
continued at an extra general meeting to be held at the 
rooms of the Chemical Society, Burlington Honse on Friday, 
December 17th (to-day) at the usual hoar. 
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THE DISTRIBUTION OF ELECTRICAL 
ENERGY IN PARIS. 


Tue electric lighting companies have been established in 
Paris since 1888, and possess grants for their canalisations 
up to 1906. They met recently, and decided to ask the 
Municipal Council to prolong the duration of the concession. 
M. Charles Bos, municipal councillor, has just presented an 
interesting report on the subject. This report contains 24 
chapters, of which we will give the titles and the contents: — 

1. A Brief Summary of Electrical Energy and Various 
Units, 2. Production of the Electric Light.—In the first two 
chapters M. Charles Bos places before his colleagues various 
concise facts relating to electrical energy, the various units 
concerned, and the production of electrical energy. 

3. Alternating, Continuous and Polyphase Currents.—M. 
Charles Bos compares continuous, alternating and polyphase 
currents, points oat their respective advantages and disadvan- 
tages, and gives a table of the nature of the currents employed 
in the distributions. In Paris, out of seven systems of distri- 
bution, four are worked by continuous currents, two by 
alternating currents, and one by continuous and alternating 
currents (the testing station of the Halles). Out of a total 
power of 23,300 kilowatts in October, 1896, 17,750 kilo- 
watts (76°2 per cent.) were furnished by continuous currents, 
and 5,550 kilowatts (23°8 per cent.) by alternating currents. 

In France, out of 364 central stations in existence on 
January Ist, 1897, 275 used continuous currents, 74 alter- 
natiog currents, three triphased currents, 11 continuous and 
alternating currents, one continuous and triphased currents. 

In England, on May Ist, 1897, there were 119 central 
stations, 53 of which used continuous currents, 59 alter- 
mane currents, and seven alternating and continuous cur- 
rents. 

In Germany, out of 265 central stations, 204 were found 
to be using continuous currents, 26 simple alternating cur- 
rents, 16 polyphased currents, and 19 mixed systems. 
M. Charles Bos shows in this chapter that alternating cur- 
rents are suited to the transmission of electrical energy to a 
distance, with stations ontside Paris and sub-stations in 
Paris for their transformation into continuous current. This 
last arrangement is necessary for the distribution properly 
so-called. 

_4. History of Electric Lighting in Paris.—This chapter 
gives the successive dates of the development of electric 
lighting in Paris. 

5. Various Lighting Systems.—Public Lighting in Paris. 
—The number of arc lamps installed in Paris amounts now 
to 12,000, 7,800 of which are fed by the various sectors, and 
4,000 are included in municipal installations, railway stations, 
theatres, &c. 

he incandescence lamps amounted to 702,900, 416,000 
belonging to the sectore, and 286,900 to private installa- 
tions. 

M. Charles Bos next discusses the selling price of current for 
electric lighting by incandescence, and tinds for one lamp-hour 
of 10 candles a charge of ‘03 fr. at the rate of *10 fr. per hecto- 
watt-hour, the lamp consuming 3 watts per candle. We 
know that with the Auer burner of 4 to 5 carcels the price 
of the carcel-hour is about °006 fr.; but this question 
involves a series of considerations upon which we cannot 
enter now. As regards public electric lighting in Paris, M. 
Charles Bos states that 744 arc lamps of 10 amperes on an 
average are established in various public roads, parks and 
gardens. The price per hour of a lamp of 10 amperes is 
*40 fr. This price includes all the expenses of first estab- 
lishment (except the supplying and fixing of the lamp-posts, 
the cost of which falls upon the city), maintenance and cana- 
lisation, and of the n apparatus and current. 

The price of 40 fr. is high. Estimating a lamp of 10 
amperes to work at 52°5 volts as a mean between 50 and 55, 
the consumption is 525 watt-hours. 

The price of the hectowatt-hour is therefore -076 fr. As 
the cost price does not exceed 4 to 5 centimes, the companies 
can lower the price, which would enable the public lighting 
to be considerably developed. 


6. The Paris Sectors. 7. The Municipal Installations and 


Stations. Private Systems.—This cha gives informa- 
tion concerning the various sectors of Paris, and reproduces 
the synoptical table of L’Jndustrie Electrigue for October 


25th, 1896. The total power of the stations is 17,775 
kilowatts. 

M. Bos then passes on to the municipal stations, the total 
power of which he finds to be 1,610 kilowatts. In the pri- 
vate installations, theatres, railway stations, shops, hotels, 
there is a total power of 16,000 kilowatts. The total power 
used in Paris for electric lighting amounts therefore to 
35,385 kilowatts. 

In Chapter 9, M. Bos gives the history of electric lighting 
in France, and shows that the provinces are ahead of Paris, 
and that great efforts have had to be made to make up for 
lost time. Quite small towns were the first to be lighted by 
electricity. These enterprises have been carried out without 
very great expense. The municipalities interested were not 
hampered by any lighting monopoly previously granted to 
any company. It was a very different matter with large 
towns. 

10. Electric lighting has been used at Havre since 1889 ; 
the central station sells current for lighting and motive 
power to consumers at the rate of ‘08 fr. the hectowatt-hour, 
with reductions according to the importance of the con- 


‘sumption, and for tramways at the rate of °0175 fr. the 


hectowatt-hour. 

11. The electric lighting at Brussels is provided for by the 
municipility. The total length of streets laid with mains 
at the date of December 81st, 1896, was 33°4 kilometres, as 
against 24 in 1895. The total length of cables laid (feeders 
and distribution systems) was 194 kilometres. The feeders, 
24 in number, having a total length of 18 kilometres, fed 
45,600 16-candle-lamps. 

On December 31st, 1896, the expenses of firat establish- 
ment amounted to 4,923,584°66 fr. 

The total working expenses in 1896, including wages, 
materials, maintenance, work done, &c., amounted to 
190,516°75 fr. 

The total receipts for the same season, including the sapply 
of electrical energy, the hire of meters, the hire of installa- 
tions, annuities paid on indoor installations, and different work 
done, were 388,501°16 fr. 

The net profits were therefore 197,984°40 fr. The interest 
and sinking fund were thus covered at the rate of 4°02 fr. 
per cent.of the capital used for first establishment up to 
December 31st, 1896. ; 

The consumers used 5,686,023 hectowatt-hours, and paid 
$53,795°88 fr. The selling price of the hectowatt-hour was 
therefore ‘062 fr. The lighting of the communal buildings 
was paid for at the rate of *056 fr. the hectowatt-hour. The 
number of lamps installed, reduced to 16-candle lamps, 


- including the arcs used for the public lighting of the Grand 


Place and the Park, and the motors, nine in number, of 
26°5 H.P., was 83,739. According to the general conditions 
of subscription, the selling price of electrical energy is *07 fr. 
the hectowatt-hour. The selling price, of which we have 
spoken above, was only obtained subject to various reduc- 
tions. The electrical energy for lamps in shop windows is 
paid for at the rate of 05 fr. the hectowatt-hour, and the 
energy for motive power, heating, or other applications, is 
sold at the rate of *04 fr. the hectowatt-hour. 

12. Electric Lighting at Berlin and in Germany.—M. 
Charles Bos paid a visit to Herr Rathenau, the manager of 
the Allegemeine Elektricitiits Gesellschaft, that powerful 
company which has sunk in its various enterprises a capital 
of 340,000,000 fr. This company has formed another, the 
Berliner Elektricitiits Werke, which specially undertakes the 
electric lighting of Berlin. The central stations of Berlin 
had a total power of 10,868 kw, and fed 178,671 incan- 
descence lampe, 7,131 arc lamps of 10 amperes, and 1,700 
motors of about 6,449 H.P. 

The electrical energy for lighting is sold at the rate of 
°075 fr. the hectowatt-hour, with reductions of 5 to 50 per 
cent., according to the importance of the consumption. _ 

For public lighting, after reductions, the cost price is 
°08 fr. the hectowatt-hour. The electric motive power is 
supplied at the rate of -02 fr. the hectowatt-hour. The tram- 
ways pay at the rate of ‘0125 fr. the hectowatt-hour. 

The Berlin Company has been in existence for 12 years, 
has a concession of 80 years, which terminates in 1917, and 
has already sunk more than half #s capital. Coal costs 24 fr. 
a ton at Berlin; the cost of labour is as high as in Paris. 

Amongst the dues, the town receives 10 per cent. of the 
gross receipts, and 25 per cent. of the net receipts, when the 
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latter exceed 6 per cent. of the capital. M. Raffalovich, in 
an article which appeared in L’Hconomiste Frangais, says 
that the company ought to establish a reserve fund by an 

- annual deduction of 2 per cent. of the capital to the amount 
of 20 per cent. of the capital, and that this fund should take 
the form of bonds on the town. The net profits of the com- 
pany, which were 319,000 marks in 1887-88, rose to 
1,591,000 marks in 1894-95. The dividend for these years 
varied from 7°5 to 12°5 per cent., falling in 1889-90 and 
1891-92. The share of the town in 1885 was 2,614 marks, 
and in 1894-95, 602,441 marks. 

We see that if the Berlin Company has obtained, not a 
concession, but a grant of 30 years, the dues demanded are 
higher than in Paris, and yet the selling prices are from 30 
to 40 per cent. less. 

Another new company has just been formed by the Allge- 
— Elektricitiits Gesellschaft for supplying the suburbs of 

erlin. 

This company, formed under the name of the Electrical 
Energy Company, of the Upper Spree, will supply electrical 
energy at the rate of °0625 fr., the hectowatt-hour for light- 
ing with deductions of from 5 to 50 per cent., and of 
0025 fr. on an average per hectowatt-hour for motive power. 

13. A Little About Electric Lighting Everywhere.—In this 
chapter M. Charles Bos gives a list of all the selling prices of 
electrical energy that he has been able to procure in France 
and abroad, and it is a long one. ; 

In Paris, the selling prices per hectowatt-hour vary for 
lighting from °0962 fr. (the Left Bank Sector) to °1269 fr. 
(the sector of the Champs Elysées), and for motive power 
from ‘04 (the Left Bank Sector, the Lighting and Power 
Company, and the Edison Company) to ‘06 fr. (the Halles 
and Clichy Sectors). In the provinces the mean selling 
price is ‘10 fr.; we find, however, maxima of ‘15 fr. and 


*14 fr. at Grenoble and at Citat, and minima of °07 fr. at. 


St. Brieuc. 

In London the mean price of the hectowatt-hour for light- 
ing is 063 fr., and for motive power °04 fr., with varying 
deductions. In the provinces the mean price is °06 fr. for 
lighting, and ‘03 fr. for motive power. There are, however, 
widely differing maxima and minima for motive power 
(0525 fr. and ‘0105 fr.). We have already given the prin- 
cipal prices in Germany. 

The maximum never exceeds °098 fr., with considerable 
deductions. For motive power, especially, the prices are 
very low. They do not exceed °0308 fr., and they often fall 
to °027 fr. 

In many other towns in Austria, Hungary, Norway, 
Belgium, Switzerland and Italy we find prices varying up to 
the high maximum of *11 fr. the hectowatt-hour. 

14. Electricity Employed as Motive Power in France and 
Abroad.—M. Charles Bos here deplores the fact that elec- 
trical motive power should be used less in France than in 
other countries. He first discusses electric tramways, and 
then passes on to the consideration of smal! motors. 

In Chapter 15, M. Bos speaks of electric automobilism. 
He thinks that the central stations ought to instal recharging 
sub-stations of accumulators along the public streets. 

In Chapter 16 he discusses the proposals that have already 
been put forward on this subject by the firm of Milde. 

In Chapters:17 and 18 M. Bos refers to the applications of 
electricity for motive power, cookery, and heating, and dis- 
cusses the part that electricity will play in the future. 

He asks whether it will be expedient to grant prolonga- 
tions of the concessions to the Paris companies, and glances 
at the possibility of establishing a municipal station. 

21. The Cost Price of Electrical Energy (for Lighting and 
Motive Power) in Parts, France, and Abroad.—We find in 
this chapter a great deal of information as to the cost price. 

In Paris the cost price of the hectowatt-hour varies from 
04 to ‘05 fr., including all expenses; at Berlin, where the 
conditions are to all intents the same as in Paris, M. 
Rathenau estimates the cost price of the hectowatt-hour, 
including all expenses, at °025 fr. 

For other foreiga towns M. Bos remarks that they often 
have monopolies, or at least concessions of 30 to 40 years. 

In England the cost prices vary from °05 to °028 fr, the 
hectowatt-hour. 

22. The Present Scale of Charges.—This chapter is devoted 
to an examination of the present scale of charges, which is 
well known to electricians, 


_ and are over-compounded 5 per 
. by cutting ont all of the field regulator. The dynamos have 


With regard to the dues payable by the electrical com- 
panies to the city, we draw up the following table, which 
sums up the estimates for 1897. 


| 

Dueof | 

5 or6 per | 

cent. on the | 
receipts | francs, 
in fran | 


Due of 
100 francs 
per km. 
in francs. 


The Edison 4,000 172,000 
The Paris Electric Lighting and 
Power Company ot coe 99,500 
Paris Compressed Air Company... 9,000 000. =: 109,000 
The Sector of the Place Clichy 
Electric Lighting Company ...| 6,500 | 102,500 
The Sector of the Champs Elysées 
Electric Lighting Company ...| 6,200 
The Left B Sector Electrical 


613,200 


M. Charles Bos thinks the present scale of charges perfect. 
He only regrets that it is not applied. The municipal reserve 
of 1 metrealong the fronts of houses is often reduced. No 
system of check is exercised. 

The quinquennial revision of the selling prices has never 


~ been performed. M. Bos also considers that the canalisation 


is not sufficiently developed in the more outlying districts, 


- and he asks whether it would not be possible to sanction 


overhead systems in order to facilitate the satisfactory exten- 
sion of the more central systems. 
He concludes the chapter with a severe criticism on the 


- manner in which the work is carried out. 


M. Bos concludes his report by saying that he is in favour 
of granting the prolongation of the concessions asked for, 
bnt on certain conditions. 

The selling price of the hectowatt-hour shall not exceed 


*10 fr. for lighting and ‘03 for motive power. 


ELECTRIC GAS ENGINE PLANT AT THE 
AMERICAN CIVIL ENGINEERS’ NEW 
SOCIETY HOUSE.* 


_ Tue new house of the American Society of Civil Engineers, 


opened in New York last week, is apes with a complete 
isolated gas engine electric plant. This plant consists of two 
direct-connected units, the engines being of the double 
cylinder vertical type “ Nash” gas engine, running at 280 
revolutions per minute, and having each a capacity of 25 
brake-horse-power. 

The chief difficulty with, and objection to, direct-connected 
gas electric plants has been lack of steadiness in the — due 
to explosive impulses of the engine. This objection has been 
entirely overcome in this plant, one element in the solution 
of the problem being the special clutch coupling employed, 
which automatically compensates for any residual fluctuations 
in the s of the engine, with the result that there is none 
of the flickering of the lights that has been so common in gas 
driven plants heretofore. The regulation is equal to that of 
the best steam driven plants. 

The building is wired for 500 lights and the generating plant 


_ iscapable of operating the full number of lights when required. 


One unit, however, will take care of the load for all ordinary 
purposes. The feeders for both light and power circuits are 


| brought toa switchboard of black enamelled slate conveniently 


located in the engine room. These engines —— upon a 
gas consumption of 17°5 cubic feet of gas per H.P. hour. 

The entire generating plant, including engines, dynamos 
and switchboard, was installed by the Baylis Company, eng!- 
neers and contractors, New York. 

The type of Crocker-Wheeler dynamos employed are rated 
as 15 kilowatts at 125 volts, and run at a speed of 280 revo- 
lutions a minute. They give a free voltage of 115 volts, 
cent. 125 volts are obtained 


New York Electrical Engineer. 
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eight poles; the cores of the field-magnets being wrought- 
iron, round in shape and cast solid in the circular cast-iron 

oke. This cast-iron yoke has an internal flange on each 
side, which partly covers the field coils, affording them con- 
siderable protection from mechanical injury, and at the same 
time allowing good ventilation. The poles are supplied with 
removable cast-iron shoes, clamped in place by a screw after 
the field coils have been slipped into position. These shoes 
reduce the density of the magnet flux in the air-gap, and 
permit thereby a long air-gap, which is of great value 
mechanically. The armatures are of large diameter and 
short ~— The armature winding is done on forms pre- 
vious to the application to the armature. ach coil is wound, 
then poe shaped so that it will nest with its neighbour, 
and then carefully insulated with a layer of oiled muslin and 
tape. When the winding has been put on the core, it is held 
down by clamps at each end, and the connections of the coils 
are made to the commutator tails, which are sufficiently long’ 
to keep cool and to hold the solder, even if the commutator 
should, by accident, become overheated. The coils are con- 
nected so that there are eight circuits in the armature. The 
windings of these machines are impervious to moisture and 
dust ; and the man- 
ner in which they 
are applied to the 
core, permits such 
ample _ ventilation 
that severe over- 
loads can be with- 
stood without de- 
struction of the 
insulation, although 
they may raise its 
temperature above 
normal. The arma- 
ture core is mounted 
on a cast-iron spider 
which has an ex- 
tended sleeve, upon 
which the commu- 
tator is mounted. 
The commutators 
areof large diameter 
and short length, 
and have a great 
many bars. The 
tails are riveted to 
the bars, and are 
made amply long to 
prevent overheating 
of solder by the 
bars. 


The method of 


supporting the 
pe rods does 
away with the 
clumsy cable con- 
nections between 
brushes of the same 
polarity. Two 


g rings are 
» Which, while 

mechanically supporting the brush rods, connect them electri- 
cally, the rods being fastened tothem. One of these rings 
holds all the positive, and the other all the negative studs. 
The rings are insulated from each other, but are mechanically 
one; and shifting of the brushes is obtained by moving 
them just as a purely mechanical holder would be moved. 
The rings, therefore, do away with the insulating of 
the brush rods and the connecting of alternate studs by 
cables. Oa account of the room saved by this arrangement, 
the carrying rings can be placed next to the armature, per- 
mitting the studs to point outward and over the commutator, 
which enables the brush holder to be withdrawn for cleaning 
or adjustment while the dynamo isrunning. The location of 
the carrying ring close to the frame not only leaves the com- 
mutator free and easy of access, but greatly enhances the 
arp, appearance of the dynamo. The brushes are carbon, 

eld in pivotal radial holders, and are of ample size to — 
the current at low density per square inch of contact with. 
the commutator. 


CasTING—CENTRE WESTINGHOUSE AISLE. 


THE WESTINGHOUSE ELECTRIC 
AND MANUFACTURING COMPANY, PITTS- 
BURG, PA. 


By H. C. GQUNTON H. LOMAS, 


BETWEEN two and three years ago, the Westinghouse 
Electric and Manufacturing Company owned and opz2rated 
three —_ plants, situated in Pittsburg, Pa., Allegheny, 
Pa., and Newark, N.J., respectively, and as at that time it 
became necessary to enlarge their capacity, the opportunity 
was taken to concentrate their factories in one location, and 
the present buildings and workshops were erected at Hast 
Pittsburg, on the Pennsylvania Railroad, about 12 miles east 
of Pittsburg. 

Here are to b2 seen the latest improvements in the 
arrangement and operation of electric manufacturing 
machinery, and the work turned out represents the most 
modern practice in all the branches of electrical engineering. 
‘The land owned by the company includes about 40 acres, 
and, when the 
works are running 
full, over 3,000 
hands are employed 
in the various 


shops. 

We shall attempt 
a description of the 
general arrange- 
ment and equip- 
ment of the differ- 
ent departments, 
together with the 
apparatus in course 
of construction 
within their walls. 

Oae photograph 
shows an exterior 
view of the works, 
taken from a point 
un the side of the 
valley opposite the 
embankment of the 
Pennsylvania Rail- 
road. 
Passing in at the 

right-hand corner 

and ascending to 
the second floor, the 
general offices are 
reached. Next to 
the general offices 
are the engineer- 
ing offices, where 
the specialists’ get 
out their designs for 
~ work of a special 
nature, such as was 
required for the 
Niagara . power 
scheme. This department is in direct communication with 
the drawing office, which is a spacious, well-lit room, 
capable of accommodating a large staff of draughtsmen. 
On one of the walls of the drawing office is a large black- 
board ruled with 1-inch squares, and this is used for plot- 
ting out first sketches of machines of special desiga before 
getting out the regular working drawings. 

From the drawing office we pass into the research 
laboratory, in which improvements in the details of switch 
and other apparatus are experimentally worked out. 

The remainder of the second floor of this building, with 
the exception of a small testing shop, is taken up by the 
detail department, known as Section D, which deals with 
switchboard work, meters, instruments, &c., and here are 
manufactured the Schallenberger meters, of which about 
100,000 per year are turned out. 

A large building of three bays, to the left of the 
building just described, is the machine shop. It is 
754 :feet long x 231 feet wide. The centre bay is 
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open from the ground to the roof, and is served by three 
80-ton overhead travelling cranes driven by direct current 
motors, while the side bays are served by smaller cranes of 
about 10-ton capacity. 

A gallery runs right round the shop, forming a second 
storey to the side bays, and communication with the ground 
floor is by means of several elevators and staircases. 

It will be easy to explain how the different classes of 
work are divided up into sections. 

Section A. Western bay.—Street railway work, including 
motors and generators of under 100 H.P. 

Section B. Centre bay.—Large work and erecting. At 
the far end of this bay are the testing beds. 

Section C. South bay.—General work. 

Section E. South gallery. Transformer construction, and 
winding and insulating. 

Section F. South gallery—Commutators and screw 
machines. 

The remaining buildings include the smithy and brass 
foundry, the punching shop, and the power house. 

The construction of these buildings is carried out in steel 


out when the motor has started up. The current for the 
rotor primary is gathered from collecting rings placed on the 
shaft outside the bearing. This method of driving the shaft- 
ing has proved most satisfactory, and it is estimated that a 
considerable saving of power has been effected by the adoption 
of electrical power. The frequency adopted is 25 cycles per 
second, which, although too low for arc lighting, is perfectl 
satisfactory for incandescent lamp:, which are largely us 
about the shops in conjunction with some arc lamps. The 
ower house is in a central position; and is neatly and 
andsomely equipped. The generating machinery is divided 
into two sections. On one side of the engine room are three 
500-H.P. Westinghouse engines, each of which drives direct 
a two-phase Westinghouse alternator, which generates current 
at 220 volts. On the other side are three engines of the 
same type and size, driving direct current generators, which 
supply current at 500 volts for the crane motors and other 
purposes. 
In order to increase the economy and flexibility of the 
system a rotary converter is provided so that when necessary 
power can be transferred from the alternating to the direct 


INTERIOR oF WESTINGHOUSE WORKSHOP. 


and brick for the most part, the only wood used being for 
the flooring. They are very well lit, and are heated by hot 
air distributed through overhead ducts by 30-H.P. motor 
fans. The temperature is kept at about 60° in the coldest 
weather, and it is interesting to note that in the case of the 
machine shop, which includes a volume of 9,170,000 cubic 
feet of air, 20,000 square feet of heating surface was pro- 
vided. The shops are also equipped with a complete fire 
extinguishing system. 

Railway tracks connect and run through the different 
buildings, and are operated by the Westinghouse electro- 
magnetic system. One of the most striking features in the 
works of the Westinghouse Company is the electrical dis- 
tribution of power. 

As a general rale, the shafting about the workshops is 
divided up into lengths, requiring from 10 to 50 H.P. The 


different lengths of shafting are driven by oe Tesla 


motors run off 200-volt mains. These motors have stator 


secondaries into which a resistance is inserted which is cut. 


current ‘side, or vice versa, thus avoiding the necessity of 
running one of the sets when very much underloaded. 

The current for the electromagnetic railway system is 
supplied by a generator which is direct-coupled to a two- 
phase motor, while the exciting current for the two-phase 
generators is obtained from a small machine driven in the 
same manner. The switchboard is provided with syn- 
chronising arrangements, the two-phase generators being 
usually ran in el. 

It will be wel! to give a short description of some of the 
work to be seen about the different departments. 

In Section A the Westiaghouse street railway motors were 
being built in large quantities. After erection these motors 
are tested in pairs as dynamo and motor alternately. For 
the ingulation test nothing less than an alternating current 
test at about 10 times the ordinary voltage is relied on. 

A fine piece of plant was being erected in Section B, 
namely, a 1,500 kw. railway generator for direct driving. 
The weight of this machine would be about 200,000 lbs., 
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and the overall height about 18 feet. It gives 550 volts 
at 75 revolutions per minute. This type of machine has a 
cast-iron field-magnet ring into which are cast the laminated 
soft steel pole-pieces. The field casting is divided vertically, 
and. means are provided for opening it out in a» horizontal 
direction. A special feature in the construction of the 
laminated pole-pieces is the rounding off of alternate sheets 
in order to obtain a proper distribution of the magnetic 
field. The spaces left by the sheets which are cut away are 
filled in with plaster of Paris. 

The shunt and series coils are placed separately on the 
pole and are easily removed. The armature is built up of 
punched steel discs carried on an iron spider and is wound 
with bars of drawn copper. The commutator is built u 
with hard rolled copper sections with mica insulation ps 
the brush-holdera, whick are carried by brackets from a ring 
concentric with the field-magnet ring, are adjustable by 
means of a worm and hand wheel. 

On the testing bed was a rotary converter which is de- 


sides of the case, which is provided with ribs presenting a 
large surface to the air. 

Section F.—This section contains the screwing machinery, 
and the commutators are built up here. 

Section D.—Here a large switchboard for power purposes 
had just been put together. It was built up in white marble 
panels, those for the generator at one end, and those for the 
circuits at the other, with a wattmeter for measuring the total 
output in the centre. 

he separate panels are — with an angle-iron frame 
work, by means of which they are bolted together. 

The whole framework is held by a channel-iron at the 
bottom, and by an iron bar at the top, and is provided with 
means for bracing it against the wall. 

The writers are much indebted to the kindness of Mr. 
Warren, second vice-president, his assistant, and other 
members of the Westinghouse staff, for the kind way in 
which every facility was furnished them for seeing these 
gigantic workshops. 


Exterior View of WESTINGHOUSE WORKS. 


signed to transform the Niagara current at 2,000 volts to 
direct current at 150 volts for electrolytic work. This 
ee had no magnet coils, the armature exciting its own 
eld. 

Section C.—The general work inthis bay includes the 
two-phase Tesla motors, of which the Westinghouse Company 
build two types. The first type, which is used for driving 
purposes about the shops, has already been described. é 

The second type has, in contra-distinction to the first, a ~ 
stator primary and a rotor secondary of the squirrel cage - 
form, the prt, Meced being bedded in slots in the core and 
short-cirenited by a ring. These motors are self-starting 
under load without starting resistances, and sizes up to 400 
H.P. are turned ont. 

Section E.—In this section the transformers are built u 
‘The coils are wound separately, and are placed together side 
by side, being insulated from one another by flat plates. 
In the larger sizes the end coils are spread out so as to in- 
crease the cooling surface. Transformers for high-tension 
use are generally insulated and cooled by circulating oil, 
which rises in the centre of the coil and descends down the 


LEGAL. 


Donnisox, & Co., v. BERESFORD. 
(Concluded from page 830). 
Tax further hearing of this case was resumed on Wednesday last 


Mr. Loway recalled) was again cross-examined by Mr. Watton. 
He stated mat in regard to the dry joints, he insulated them before 
leaving the defendant’s house. That was to say, he covered them up 
with India-rubber, and it would not be apparent on sight that they 


were joints. 
pth by Mr. Ruzp: The plaintiffs’ firm fixed 123 lamps 
altogether in the defendant’s house. ' 
Epwanps, assistant electrical wireman to the 
tiffs, gave evidence to the effect that the wiring of the defendant’s 
house was carefully and properly done. He never saw any wires 
laid under the floors or inside the walls without being cased. No 
joints under the floor were left dry, but all were soldered. : 
Mr. ALFRED Henry Watton, A.M.I.C.E., M.LE.E, and acting 
engineer to the Metropolitan Electrical Supply Company, deposed 
that early in December of last year he went with Mr. Donnison 
to . the installation at the defendant's house, Messrs. Ellis 
and Ellis having in their letter to the plaintiffs stated that - 
it was in a dangerous condition. He examined the installa 
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tion carefully, and saw nothing whatever that was dangerous. . 


At the suggestion of Mr. de Segundo, who was present on behalf 
of the defendant, a piece of the flooring was taken up in 
one of the bedrooms on the third story, Mr. de Segundo remark- 
ing that it would be a fair test of how the work had been carried out. 
This was done, and the joints were found to be everything that could 
be desired. Mr. de Segundo then volunteered the information that he 
had taken up the flooring in another room, and had there found the 
work equally satisfactory. Witness saw nothing that would induce 
him to cut off the current. Bunching was no source of danger, but 
an every-day occurrence. He was pointed out one or two dry joints 
in the case of brackets, which he understood were temporary, and 
from which there could be no 

Cross-examined by Mr. WatTon: He should not consider it good 
workmanship to leave dry joints, and then insulate them, so that 
it could not be discovered that they were dry joints. ; 

Re-examined by Mr. Rep: He should think, from the account of 
Mr. Rorke, that from his charges that gentleman had re-wired the 
whole place on a different system. 

Mr. Apgran A.M.I.C.E., and consulting electrical engi- 
neer, de that he had seen the plaintiffs’ account and — 
tion, and the defendant’s counterclaim. The system adopted by the 
plaintiffs for the installation was both safe and sound, and some of 
the matters in the counterclaim were merely objections to the system 
which had been adopted. There was, in his opinion, no solid founda- 
tion for these complaints against the system. As to the dry joints, it 
was usual to leave them dry until the final position had been decided 
upon, so as to prevent danger by continual cutting of the wire and 
soldering. The position of a bracket, however, having been determined. 
the joints should be soldered. There was no objection or danger in 
bunching, nor was there any danger in wires ing each other. 
In some cases it was absolutely impossible to prevent there being cross 
circuits. The numbering of the letters and fuses was a small matter, 
and if it had been omitted, the omission could be rectified in about two 
hours. The charges made by the plaintiffs were fair and reasonable. 

This closed the case for the plaintiffs. 

Mr. Wat ron, for the defence, said the plaintiffs entered into a bargain, 
for which they fixed their own price, the stipulation being that the 
work should be done in a first-class manner, with all the latest 
improvements, and all security against the danger of fire. All the 
articles used were to be of the best waterials, Mr. Rorke had been 
engaged to fix certain fittings, and do other work outside that for 
which the plaintiffs had contracted. The plaintiffs had left the place, 
having stated that they had absolutely ee their work, when 
Mr. Rorke discov that one or two brackets contained dry 
joints, which was a serious defect. The plaintiffs had - never 
suggested to anybody that the joints were left dry, but had covered 
them up with India-rubber, so that it could not be seen they were 
dry jointed. From other observations he made, Mr. Rorke came to 
the conclusion that the distributing bcard would not bear more 
lamps, but was already overloaded. On pulling away a bracket or 
two, he found there was no casing for the wires. Seeing these 
symptoms, he formed the opinion that the work was of such a 
character that he ought not to touch it. He communicated with Mr. 
Macdonald, the private secretary of Lord Charles Beresford, and 
submitted the names of six engineers, any one of whom, he suggested, 
might be asked to examine and report upon the installation. Mr. 
Macdonald selected Mr. Gatehouse, who came to make his inspection. 
This gentleman saw the dry joints, which he regarded as inexcusable. 
He had also shown to him indications of defective casing, and one or 
two other matters. Upon this he advised that: the whole 
installation should be overhauled, and in the meantime ordered 
the current to be cut off ‘altogether. Mr. Macdonald then 
called in Mr. de ndo, who did not know that Mr. Gate- 
house had been employed. Mr. de Segundo thought it only fair 
that the plaintiffs should have an opportunity of seeing the 
defective work complained of, and accordingly Mr. Donnison, 
accompanied by Mr. Walton, came to the defendant’s house 
in February. The dry joints were pointed out to Mr. Donnison, 
who had not one word of excuse to offer for them. ane 
the specification provided that the wires should be in 
American wood and separated from one another; but on taking down 
the plaster of the walls it was found that the wires were not cased, 
but ran down the walls and under the floors without any protection. 
A great deal of the wire was in a dangerous condition. There were a 
dozen or 16 cases of dry jointing, some of which could not in any 
sense be said to be temporary, but were clearly intended to be 
manent. Besides, the wires being uncased, there was serious bunching. 
Mr. de Segundo advised what was to be done to put the 
installation in a eatisfactory condition, and his recommendations were 
carried out. Other persons were thus employed to do the work 
which ought to have been done by the plaintiffs. The defects in the 
plaintiffs’ work were of such a nature that they would have prevented 
any insurance office passing the house, and were breaches of the rules 
of such offices. 

Mr. Richarp Henry Macponacp, secretary to Lord 
Charles Beresford, gave evidence as to Mr. Rorke making a certain 
communication to him as to the manner in which the plaintiffs’ work 
had been carried out. In. consequence of this, consulting engineers 
were called in, and their recommendations were carried out. Mr. 
Rorke did the work which one of the consulting engineers reported 
to be necessary. 

Mr. T. GateHouse, A.M.I.C.E., M.I.M.E., M.LE.E., and 
editor of the Exzcrricat Revirw, deposed that on February 15th . 
he was invited to inspect the defendant's residence. The name of 
the firm who had done the work was withheld from him. He was 
told there were some defects which had been discovered—namely, 
that the distributing board was overloaded at several circuits, some 
bad joints found under the floors, and that the wires were running 
along without any protection whatever. He had the metal brackets 


removed from the walls in the study, the drawing-room, and a room 
leading off the latter. Seven or eight brackets were removed, and he 
then found that the joints between the sub-mains and flexibles were 
simply twisted together and left unsoldered, which was a Sengioes 
condition of things. There was just a rubber tape put over them, but no 
braiding to protect them from any. mechanical injury. The tape had 
to be unwrapped before it could be detected whether they were dry 
— or not. A joint should be soldered, and its resistance should 

uch that it was no greater than any other part of the circuit of 
the same length. It was soldered to make it one continuous wire, and 
to render it mechanically and electrically perfect. When joints were 
left as these were the resistance became too great in course of time, 
Wherever there was a resistance to the passage of the electric 
current heat generates, and the heat at these joints sometimes 
became so great as to heat.the metal to red or even white, and 
thus set fire to anything in the neighbourhood, He noticed that 
the flexible wires which were connected at the back of these 
brackets to the sub-mains were brought through holes drilled in 
the metal brackets, sharp edges were left, and no insulating collars 
put in the holes, as there should have been, and as. was usual in first- 
class workmanship. By reason of there being no insulating collar, 
abrasion could take place between the sharp edge of the holes and 
the flexible wires. it was a practical danger, from which many 
fires occurred, through the ignition of the insulation of the flexibles. 
This was especially the case in America. 

Mr. Justice MatHzw: Is there no other way of preventing sharp 
— ?—The edges could have been rounded off, but it is much 

tter to put in an insulator. Metal is a conductor. It would (con- 
tinued the witness) have made little difference in the expense whether 

the edges had been rounded off, or an insulating collar put in. The 
difference might have been a fraction of a farthing. He had some 
taken up in the nursery floor and the floor above. He found 
the wires running along without any casing, and all bunched together. 
The absence of casing was entirely against the rules of the fire office. 
It was absolutely necessary that the wires should be kept apart by 
casing or tubes. There was a real danger if that precaution was 
omitted. For instances, in the case of floors which had to be 
washed, water would down between the cracks in the 
boards on to the insulating cover of the conductors, and the 
alternations of wet and dry were most damaging to the 
insulation. In the course of time the insulation would perish, or 
would so seriously deteriorate that there would be leakage. Even 
without water, it would a in course of time. When perished it 
would become a source of danger, the wires being apt to come into 
contact with one another.. In addition to that, there was 
from accidents. For example, a nail might be driven:through the 
floor, and prick through the insulating material. Casing was a well- 
seleanialll precaution that ought to be adopted in every installation, 
though he was very much afraid it was frequently omitted. Casing 
or tubing was absolutely necessary to make an installation safe, and 
it was specially stipulated for in this contract. 

Mr. Justice MatHmw: Would that ensure absolute safety ?—I 
would not say that; but, of course, it makes it very much safer than 
it would otherwise be. It was one of the elementary features of 
wiring that tive and negative conductors should be kept well 
apart everywhere, except in the case of flexibles, when they could not 
help themselves. The wires should be protected by casing or tubing 
wherever they went under floors or through walls. As a result of 
what he saw, he formed the opinion with regard to the installation, 
as a whole, that the house might catch fire in any one of a number of 
different points, and he requested Mr. Macdonald to have the supply 
of current cut off. He also recommended that the whole installation 
should be thoroughly overhauled by some competent contractor. 
The system adopted by the plaintiffs was right enough if it had been 

roperly pe out. For every circuit carrying 4 to 5 am 

ere should have been fuses on each pole. Ten amperes on a circuit 
should not have been allowed, and a single fuse, as was adopted 
in this case, was not sufficient tion. The fuses ought to have 
been more sub-divided. Extra fuses should have been put in to safe- 

every circuit and were most necessary. The test adopted by 
the Metropolitan Electric — cig was absolutely useless to 
enable one to ascertain whether the joints were soldered or 
unsoldered. It simply showed that the insulating covering of the 
wire was good enough, but did not show the condition of the con: 
ducting wires themselves. 

Mr. Ssaunpo, A.M.1.C.E., AM.1IM.E., ALEE., consulti 
engineer, deposed to making an examination of the installation, an 
finding such defects as 16 or 18 joints which had not been soldered, 
single fuses, an absence of casing for the wires, and bunching. These 
defects were such as to cause a risk of fire. The witness gave 
evidence in detail in general agreement with that of Mr. Gatehouse, 
and produced photographs showing the actual condition of the work 
at the time he inspected it, and after it had been set right Mr. Rorke did 
the work that was ——— to remedy the defects that were discovered, 
and what he did was absolutely requisite for the safety of the house 
and the proper working of the electric lighting installation. 

Lady Cuantes BERESFORD was called, and stated that Mr. Rorke 
was requested by her to do certain work which was quite apart from 
the tay eed contract, such as putting in extra lights, and so on. 

The Court adjourned. 


The further hearing of this case was resumed on Thursday. 

Mr. Szcunpo (recalled) was further examined by Mr. Watron. 
The witness produced a diagram showing the system, which was 
carried out under his direction, as to the distribution of the fuses. 
Instead of there being a single thick fuse from the pole of the distri- 
buting board, there were four thinner fuses which took the place of 
the one. Four was not the actual figure, but that was a diagram- 
matic representation of the sub-division of the fuses adopted. 
Instead of one fuse connecting several circuits, he sub-divided 
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as far as possible so that each circuit should have its separate 
fuse. 

In cross-examination by Mr. Resp, Witness stated that on the day 
of his inspection, when Mr. Donnison and Mr. Walton were present, 
the floor in Lady Charles Beresford’s bedroom was taken up. There 
was a casing there, but it was not sufficient. He took up another part 
of the floor, and examined a joint, which he found allright. He could 
not recollect whether hesaid to Mr. Donnison that he had examined 
another joint previously, which he had also found satisfactory. He 
had examined another joint, but whether it was anterior or posterior to 
this, he could not say. Whether it was before or after, the joint was 
all right. He did not say anything to Mr. Donnison and Mr. Walton 
abont having taken up the floors and found defective casing, except 
that which had been found in Lady Charles’ bedroom. He told Mr. 
Walton, to the best of his belief, that he had been asked to put on 
additional lights, but found the fuse board already fully loaded. Mr. 
Rorke stated that he was of opinion that additional lights could not 
be put upon the board, and it was this which led to the whole investi- 
gation. He knew that the plaintiffs had only put up 110 lamps. 
He did not know that Mr. Rorke had fitted up a number which was 
largely in excess of this. 

It was not contemplated that there would be these additional 
lights for this distributing board and there were no spare plates 
left ?—Possibly not. 

In reply to further questions, Mr. de Segundo said that Mr. Donnison 
stated, when particular things were shown to him, that they had not 
been done — firm but were the work of somebody else. He did 
not himself know whether there was a good deal of added or altered 
“— — had been done by Mr, Rorke, but he took the installation 
as it stood, 

Was the work which you now say has been done, of running back 
an additional cable from the main and so making two distinct circuits, 
provided for in the specification ?—No. 

Did you ever suggest that the plaintiffs should be called in to set 
right the defects you discovered ?—I do not think I ever made that 
suggestion. I cannot recollect, but I may have done so. I discussed 
the matter at length with Messrs. Ellis & Ellis, the defendant's 
solicitors, and suggested that Messrs. Donnison should be called in 
to see the work, and that nothing should be done before they had 
seen it. I said to Messrs. Ellis, that judging by the character of the 
work I had seen, it had been so carelessly done that I did not con- 
sider they ought to insist on calling in the same people to put things 
right if they could not do better work than that. 

Mr. Justice MarHEw asked Wrrnzss if at that time he knew the 
— were the contractors, and Mr. de Segundo replied in the 
negative. 

Do you tell the jury that you had no knowledge that the plaintiffs 
were the contractors?—Yes. He added that he believed he advised 
that they should not be called in to set right the defects in conse- 
quence of the manner in which the work had been done. 

Mr. Reep: Did you not see the plaintiffs’ name on the distributing 
board ?—I did not notice it there. 

In re-examination, Wirngss said he called Mr. Donnison’s atten- 
tion to all the defects which he had mentioned in his (Mr. de 
Segundo’s) report in detail, and Mr. Donnison then said he was not 
responsible, and that evidently somebody else had been doing work 
there. In his opinion, sub-division of the fuses was necessary to make 
the work of the installation first class. 

Mr. Rorkz stated that he was a practical electrician of 14 years’ 
experience, and had carried out the electric lighting installations in 
the Duke of Marlborough’s house, the Carlton Club, and many other 
establishments. He had nothing to do with the work at Lord Charles 
Beresford’s until December, when it ene completed. He 
was then asked by Lady Charles Beresford to put in certain brackets, 
and altogether he fixed six before Mr. Gatehouse and Mr. de Segundo 
were called in. In January he was asked to put in certain additional 
lamps, and up to the date when Mr. Gatehouse was brought in he 
had not interfered with the wiring in any way. He had fixed one 
circuit witha dome light over the staircase and one from the side of Lord 
Charles Beresford’s bed. He did not attach them to the other circuits, 
but brought them independently to the distributing board. At a later 
date he had occasion to remove a bracket for the purpose of copying it, 
and it was then found to be dry jointed behind. His foreman reported 
to him that on removing one of the distributing boards on the third 
floor, he had found it to be overloaded, so that he could not attach 
his wires to it. Witness inspected the board, and came to the same 
conclusion as his foreman. He mentioned the matter to Mr. Mac- 
donald, who said that there might be more behind all this, and suggested 
that some consulting engineer should be called in to report upon the 
matter. He submitted six names to Mr. Macdonald, who selected 
Mr. Gatehouse. This gentleman was called in and made his report, 
without any consultation whatever with witness. Mr. Gatehouse dis- 
covered a number of dry joints, and none of these had been put in 
by witness, Subsequently Mr. de Segundo wasalso called in, and both 
consulting engineers recommended that the whole installation should 
be overhauled. ‘ Witness was present when Mr. Donnison and Mr, 
Walton came to see the work. On that occasion witness never 
admitted that one of the unsoldered joints behind the brackets had 
been put in by him, and as a matter of fact, none of the defective 
work had been done by him. He never touched the wires in any 
way until he commenced the work of putting the installation right. 
It was found that as the work had been left by the plaintiffs there 
was no casing for the wires, which were also crossed and bunched. 
Out of, say 100 joints, 95 were not soldered. 

Mr. Justice MarHew: That is practically saying none were sol- 
dered ?—Scarcely any were soldered at all. 

Witness added that he did nothing whatever except what Mr. 
de — told him to do, with a view to putting the installation 
ng: 

Crogs-examined by Mr. Rup: One of his first jobs on December 


19th was to fix brackets on some of the plaintiffs’ wires. If the 
position of the brackets was going to be repeatedly altered, dry joints 
were always used. 

Re-examined by Mr. Watton: He himself had only added nine or 
ten lamps to the installation, and to enable the distributing boards to 
carry these lights he had enlarged them. It ought not have been 
necessary to have enlarged the distributing boards, which should have 
left : a for additional lights, but they were already over- 
crowded. 

Mr. ALFRED Epwarp Boxaxt, foreman to Mr. Rorke, was also 
examined, and this concluded the evidence. 

At the conclusion of counsel’s addresses and his Lordship’s sum- 
ming up, the jury returned a verdict in favour of the plaintiffs, the 
question of the amount to be determined by the parties after a con- 
sultation, the matter to be again mentioned if an agreement as to 
figures was not arrived at. 


Tus ImprRovED ExEctrIic Grow Lamp Company v. EpIsoN- 
Swan Company. 


In the Chancery Division on Friday last, before Mr. Justice North, 
Mr. Bousfield, Q.C., said he had to move in the action of the 
Improved Electric Glow Lamp Company v. The Edison Swan Com- 

ny for an injunction to restrain the defendants, until trial or 
order, from making certain glow lamps in infringement of the 
plaintiff's patent. The action had been standing over for some time, 
and it was hoped that an agreement would bs arrived at between the 
parties, but such was not the case, and he was, therefore, instructed 
to bring the motion on, 

Mr. Movtron, Q.C., said that without desiring to anticipate what 
his Lordship’s decision would be on the motion, the order would 
eye be for an undertaking to keep an account until the trial. 

hat undertaking he was quite willing to give. There was, no doubt, 
a serious question to be tried, but, in giving the undertaking, it must 
be understood that it was not to be made use of for the purposes of 
advertisements. 

Mr. BousFiELD thought he could accept the undertaking, and the 
case therefore stands over till the trial. 


Tracey v. THE Lonpon Company. 


Tus case, heard by Judge Lumley Smith, Q.C., in the Westminster 
County Court on Monday, was an action, remitted from the High 
Court, by Mr. Paul Tracey, mechanical engineer, to recover £57 83s., 
for making and cleaning axles, bolts, and other metal work for the 
defendant company. £33 was admitted, and the balance claimed was 
£24 83. Plaintiff depored that the charges were fair and reasonable, 
and the work was done according to specification. The defence was 
that some of the charges were very excessive. 

Mr. Browy, electrical and mechanical engineer, gave evidence as 
to the fairness of the charges, and plaintiffs’ foreman formally proved 
the time-sheets, said tools had to be specially made for this job, and 
seven or eight men were employed on it worked 94 hours per day at 
plaintiff's shop. 

Mr. Wanp, engineer and electrician to the company, said he calcu- 
lated £33 was all plaintiff was entitled to, That was based on cost of 
metal, 33 per cent. shop charges, and 25 per cent. on the whole for 
profit, Tke labour charged was too much. 

Mr. Mackxrs, electrical and mechanical engineer, said the charges 
were excessive. Hegave £37 15s. as his estimate of what the charges 


should be altogether. 


His Honoun gave plaintiff judgment for 50 guincas, with costs, 
which included the £33 which = paid into Court. 


Extension of Parent. 


Barorn the Judicial Committee of the Privy Council (present: 
Lord Hobhouse, Lord Macnaghten, Lord Davey, and Sir Richard 
Couch), this petition by Mr. Illius Augustus Timmis, civil engineer, 
of 2, Great George Street, for an extension of the. term of letters 
patent granted on December 12th, 1883, for 14 years to'Mr. Stanley 
©. O. Currie and himself for an invention of improvements in the 
means for working and interlocking railway signals by electricity, was 


heard. 

Mr. Bousfield, Q.C., and Mr. J. C. Graham, were counsel for the 
ees the Attorney-General and Mr. Henry Sutton for ‘the 

wn, 

The invention in respect of which the patent was granted 
in operating the signal arms of railway signals by electrical energy 
instead of mechanical. To this end, an electro-magnet is placed on 
or near the post on which is the signal arm. Each signal post and 
arm ina calean station is so fitted, and each is connected by wires or 
leads to a source of electricity, which may either be a battery ora 
continuously running dynamo. It is claimed that the interlocking of 
signals with each other and with points electrically is more safe and 
economical than when it is done mechanically. The levers used need 
only be very small, taking up little room, and the working of the 
apparatus is such that it can be at any time positively proved that all 
the points are in their proper position. The petitioner, owing to the 
dislik ike of the companies to adopt a novel and a in such 
an exceedingly serious matter as railway signalling, failed to get any 
of them to try the invention until 1891, when the Liverpool Over- 
head Electric Railway was made. That railway was fitted up 
with an electric signalling system arranged according to the inven- 
tion, and it had been in operation ever since, proving reliable, 
economical, and satisfactory. It was also at work in a small way on 
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the Swansea Dock Railway. Owing to the cause thus indicated, the 
petitioner had not derived any profit from the invention, but, on the 
contrary, had been largely out of pocket in his endeavours to intro- 
duce the system. As the objections to the use of the system by 
railway companies had now been removed by the experience gained 
at Liverpool, there was reason to hope that it might be adopted in the 
future, and the petitioners accordingly applied for a prolongation of 
the term of the patent. The original patentees, Mr. Currie and Mr. 
Timmis, bad obtained similar patents abroad and in the colonies, but 
many of them had lapsed. By an agreement between them, in 1890, 
the English, foreign and colonial patents were assigned to Mr. 
Timmis, and the American and Canadian to Mr. Currie, and they 
were now respectively interested in the invention to these extents. 

Evidence was given in support of the petition, witnesses being 
called to speak to the meritorious nature of the invention. The 
invention had been tried with suceess on the Woodside branch line 
of the Great Northern Railway and elsewhere. The cost of the 
electricity for working the system on the Liverpool Overhead Rail- 
way, for 20 hours, was 63., the system being there worked auto- 
matically by the trains. In a large station lit by the electric light 
the cost of working the signals by the system would be hardly 
noticeable. 

Lord Hosxouvss, in delivering their Lordships’ judgment, said 
their Lordships were of opinion that the petitioner had established 
two points of very considerable merit in his invention, one being 
that it could operate at a distance quite unattainable by any prior 
system, and the other that it had the effect of releasing as well as 
locking the signal arms, and it was also quite clear, and not disputed, 
that he had not only received no remuneration, but had undergone 
very considerable loss in his continued efforts to bring his invention 
into operation. With respect to his want of success, their Lordships 
appreciated what had been said of the great difficulty in the intro- 
duction of such a system, that the ground was occupied by machinery 
of other systems, and that a new system could not be introduced 
except at very great cost. They appreciated the difficulty of erecting 
‘generating machinery in new countries, especially before Mr. Timmis’s 
patent could be brought into working. Therefore, their Lordships 
were of opinion that it was a proper case for them to advise Her 
Majesty to grant an extension of the term; and in the circumstances, 
having regard to the great difficulties, and to the certainty that it 
could only be very gradually introduced, and perhaps only in the case 
of new railways, they thought that 10 years would not be too long a 
time for it to be extended. 


Suckcina-Baron v. New Zeavanp EvEctricaL SyNDICATE. 


In the Queen’s Bench Division of the High Court of Justice, on Tues- 
day (December 14th) the trial of this action came before the Lord 
Chief Justice and a special jury. The action was brought by Mr. 
Suckling-Baron, an electrical engineer, of Parlton, near Rugby, to 
to recover damages for alleged wrongful dismissal, commission of 1s. 
per lamp fitted up by the defendant company under his supervision, 
and a reasonable commission on the net profits of all the agencies 
introduced by him to the defendants. The plaintiff (who was 
managing director of the defendant company in New Zealand) went 
out to New Zealand for them, where he superintended an installa- 
tion for the supply of electricity to the city of Wellington. During 
the currency of the agreement the company by which the plaintiff 
was employed, had a receiver appointed by the Court of Chancery, 
_and plaintiff was appointed deputy receiver at a salary of £500. The 
main question was, what sum the plaintiff was entitled under the 
altered circumstances of his employment. 
_. Mr. Lawson Walton, Q C., and Mr. Reskill appeared for the plain- 
‘tiff; Mr. Bucknill, Q.C., and Mr. Paine for the defendant syndicate. 

Evidence having been given, 

The Lorp CuiEeF Justice summed up and left it to the jury to say 
whether the agreement was continuous; whether it was put an end 
to by the plaintiff, and, if not, to what. notice he was entitled; and 
what commission the plaintiff was entitled to on the installation of 

‘electric lamps, 8 candle-power lamps being taken as the unit. 
The jury found that the agreement was continuous, that the 
- plaintiff did not end the engagement, that he was entitled to six 
months notice. As damages in lieu of notice, they gave him 
£262 10s., and they found, in addition, that he was entitled to a com- 
mission of 1s. per lamp from September, 1892, to September, 1895. 
They further found that he was entitled to £65 in respect of commis- 
sion on agency profits. 

Judgment was reserved until application, his LonpsHip expressing 

‘ te _ thaf on some points the parties would put their heads 
ether. 


Saumony & Co. v. THEBRMAN & Co. 


Jupai Lumury Smirx, QC., tried this case in the Westminster 
‘County Court, on Wednesday. It was a claim by Messrs. H. M. 
' Salmony & Co., electrical engineers, of Charing Cross Road, W.C., to 

recover, for work done and materials supplied. An item of £8, fora 

resistance, was the only item in dispute, for which it was contended 
£3 was sufficient. 

For the defence, a former traveller of plaintiffs’ said a 40-ampere 
‘resistance was sent, the value of which would be about £410s. He 
‘tock the order, which was for a 50-ampere resistance. 

' Plaintiffs’ solicitor said defendants claimed 2s. 5d. for two sample 
“bulkheads lost by plaintiffs, and they were willing to allow for them. 
“They were sent for the purpose of getting a quotation. 

a in reply to his Honour, said he was discharged by 
plaintiffs. 

~ Durenpant said he was an electrical engineer, of 12, Corporation 
‘Street, Manchester. He had contracted for an electric motor, and 
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ordered a resistance of 45 amperes. According to the plaintiffs’ list 
the price would be about £4 8s. He had now returned the article, 
and got one elsewhere for £2 16s. He lost an order through the 
loss of the bulkhead glasses. The resistance was not like the one he 
ordered from in the list. 

From other evidence for the defence, it appeared that Mr. Rosen- 
berg, a member of the one pm firm, would be an important witness, 
so his Honour said he should adjourn the case for his attendance. 


Lane v. WILSON. 


In the Westminster County Court on Tuesday, before his Honour 
Judge Lumley Smith, Q.C., the case of Lang v. Wilson was tried, 
which was aclaim for supplying Dr. Wilson with an electrical installa- 
tion. An estimate for £13 4s. 6d. was given, and extra work was 
done, for which an extra charge was made. Defendant said he only 
had the work done which was included in the estimate. In conse- 
quence of the plaintiff's cutting the bell wires he had to get someone 
to do some work, and he had paid £10 into Court, which he thought, 
after deducting what he had paid to the other man, was enough. 
Judgment was given for £13 4s. 6d., the amount of the estimate. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Report of THE CounciL TO THE ANNUAL GENERAL MEETING, 
DrEcEMBER 9TH, 1897. 


Elections and Transfers—The total of the additions to the 
Register during the year has been 216, comprising 3 foreign members, 
17 members, 120 associates, and 76 students, and 53 candidates have 
been approved for ballot next month; 24 associates have been trans- 
ferred to the class of members, and 82 students to the class of 
associates. 

Deaths and Resignations.—The losses sustained by the Institution 
during the year through death amount to 22, viz., two honorary 
members:—Mr. Jacob Brett, Dr. Von Stephan. Two foreign 
members: Dr. W. P. Brix, G. Verier. Six members: John see. 
W. S. Graff Baker, W. H. Blakeney, W. W. Cargill, H. C. Forde, 
W. Moir. Ten associates: J. Auchinachie, F. V. Andersen, L. H. 
Chase, Paul Dimier, Capt. A. B. Hawes, F. Lilley, E. Oldroyd, A. E. 
Pond, G. H. Thornton, T. B. Webber. Two students: Edward Ray 
and C. Yatman. 

Special allusion has previously been made to Mr. Jacob Brett, 
whose name must always be remembered as that of one of the very 
earliest pioneers in telegraphy, and as one of the founders of sub- 
marine telegraphy; to Dr. Von Stephan who, in his position of 
Postmaster-G 1 of Germany, did so much for telegraphic 
science; and to Mr. John Aylmer, one of the most zealous and 
indefatigable of the Institution’s local honorary secretaries, 

Mr. H. C. Forde was one of the original members, and a former 
member of Council; his name was very prominently connected with 
——— telegraphy, and his death was deeply deplored by all who 

ew him, 

Two foreign members, two members, 20 associates and six students 
have resigned during the year. 

Papers.—In addition to the very interesting inaugural address of 
the president, the following papers have been read during the year :— 


Date, | Title. | Author. 
Jan, 28th. | Electrically interlocking the Block | F. T. Hollins, 
and Mechanical Signals on Rail- member. 
ways. 


Feb. 25th. | The Relative Size, Weight and Price | E. Wilson, 
of Dynamo-Electric Machines. member. 


‘Mar. 11th. | On some Repairs to the South | H. Benest, 
associate 


American Company’s Cable off 


Cape Verde in 1893 and 1895. 

April 8th. | Some Recent Developments in| A. K. Baylor. 
Electric Traction Appliances. 

April 22nd. | The Generation of Electrical Energy | J. S. Raworth, 
for Tramways. member. 


May 13th. | The Disturbanceof Submarine Cable | A. P. Trotter, 
Working by Electric Tramways. member. 
W. M. Mordey, 
member. 
Nov. 11th. | Accumulator Traction on Rails and | L. Epstein, 
Ordinary Roads member. 


Annual Premiums.—In respect of papers read during the Session 


1896-97 the Council make the following awards, viz :— 


The “Institution Premium,” value £10, to Mr. W. M. Mordey, 
member, for his paper entitled “ Dynamos.” 
The “ Paris Electrical Exhibition Premium,” value £5, to Mr. John 


.Gavey, member, for his paper on “‘ The Telephone Trunk Line System 


in Great Britain. : 
’ The “ Fahie Premium,” value £5, to Mr..Benest, associate, for his 
“ Some Repairs to the South American Company’s Cable off 


on 
. Cape Verde in 1893 and 1895.” 


They also award an extra premium of £5 to Mr. A. P. Trotter, 
member, for his paper on “The Disturbance of Submarine Cable 


- Working by Electric Tramways.” 
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The “ Students’ Premium,” value £3 3s., they award to Mr. P. S. 
Sheardown for his paper entitled ‘‘ Notes on Electric Tramway 
Traction,” and they further award twoextra premiums of £2 2s.each to 
Mr. F. Johnston for his paper on “ Accumulators,” and Messrs. R. M. 
Sayers and 8. S, Grant for their paper on “The Working of Long 
Submarine Cables.” 

The Council desire to remind memb2rs of the increase which they 
have decided to make in the number and values of the annual pre- 
miums commencing with the session 1897-98, viz : 

The “ Institution Premium ” to be increased from £10 to £25. 

The “ Paris Electrical Exhibition Premium,” from £5 to £10, 

The “ Fahie Premium,” from £5 to £10, 

Two additional premiums for original communications not read, 
but accepted for publication in the Journal of the Institution, viz. : 
of £10 one = 

or papers by students at the students’ meetings—one pre- 
mium of £10; two premiums of £5 each. " 

The Willans Premium.—Looking to the fact that the award of 
this premium is, according to the trust, to be made triennially, your 
Council, by whom the first award is to be made, have considered 
themselves justified in selecting for such award any one of the papers 
on the subject specified in the trust deed which have been communi- 
cated to the Institution since December, 1894, the date of the trust 
being January, 1895, and they accordingly award the premium, the 
value of which they have increased to £25, to Mr. Mark Robinson, 
member, for his paper entitled “On the Recent Development of the 
Single Acting High Speed Engine for Central Station Work,” read 
May 9th, 1895. 

Salomons Scholarship.—The Council have awarded scholarship of 
oo = Mr. Edward Ernest Tasker, a student of the Technical College, 

sbury. 

Students’ Class.—The Council are glad to be able to report that the 
improvement in the merits of the papers read at the students’ meet- 
ings, to which they alluded last year, was sustained during the past 


session. 

Visits to the following places were arranged for the students by 
‘your secretary during the year, viz.: The works of the Electric 
Welding Company; the works of the India-Rubber, Gutta-Percha 
and Telegraph Works Company; the works of Willans & Robinson; 

the stations of the City and South London Railway; the Central 
Electric Lighting Station, Islington; the Electric Lighting Works of 
the Great Eastern Railway. 
- The Council have pleasure in acknowledging the facilities thus 
pag afforded to the students of visiting works of so much interest 
em. 

Wiring Rules.—The new wiring rules, as finally approved by the 
Council, were issued at the end of July last. The revision of the 
former rules was carried out by the Technical Committee, comprising 
the whole of the Council and some other members, whose experience 
was such as to render their advice and assistance of special value. 
The Committee and its sub-committee held many meetings, and 
obtained both by personal interviews and by correspondence very 
valuable information and opinions, not only from municipal engineers 
and the engineers of electric lighting and power stations, but from 
the leading manufacturers of cables and apparatus. The rules, con- 
sequently, are based upon the experience and knowledge of repre- 
sentatives of all classes in the electrical profession and the electrical 
industry, and can scarcely fail, therefore, to be of material service to 

-all who are engaged or interested in the employment of electric 

energy for lighting, heating, or motive power, &c. Although in 
certain respects somewhat more detailed than the old rules, they are 
not intended to take the place of specifications drawn up by con- 
sulting engineers, or to be regarded as other than an enunciation of 
the general principles which should be observed in the wiring for the 
supply of electrical energy. : 

Annual Dinner.—The annual dinner was this year held at the 
Hotel Cecil on November 24th, and the number of members present 
was larger than usual. 

Annual Conversazione.—The conversazione this year was by per- 
mission of the Trustees of the British Museum, held in the galleries 
of the Natural History Museum, South Kensington, and was very 
numerously attended. Much of the success of the entertainment was 
due to the temporary installation of the electric light for the occa- 
sion by the Kensington and Knightsbridge Electric Lighting Com- 
pany, who, at the request of the Council, kindly undertook to carry 
out the work at a minimum of cost to the Institution. Your Council 
are glad of this ees of acknowledging their indebtedness to 
their colleague, Mr. H. W. Miller, the engineer to the company, for 

. the great amount of trouble taken by him personally in respect of 
the work which had to be carried out under considerable difficulties. 

Building Fund.—The amount standing to the credit of this account 
at the date of the last annual general meeting was £3,528 4s. 2d. 
This year the Council in pursuance of the desire unanimously 

- expressed by the members that the fund should be augmented from 
time to time as far as the finances will permit, have transferred to it 
from the general fund a further sum of £1,000 out of the surpluses of 
1895 and 1896, which sum, together with dividends and income-tax 

’ recovered, brings the total amount standing to the credit of the fund 
on September 30th last upto £4,639 13s. 7d., of which £63 15s, 11d. 
Temains to be invested. 

Annual Accounts and Financial Position.—The statement of accounts 
and balance-sheet for the year ending September 30th, 1897, shows 

that the financial position of the Institution continues sound and 
satisfactory, the excess of the receipts over expenditure during the 

- year being £1,080 11s. 

_._A further amount of £185 1s. 9d. has been invested on account of 
lite eres a leaving at the date up to which the accounts 
made-up a balance of £131 6s. 5d., which has since been also 


The Council have the satisfaction of reporting that the amount 


already received in respect of subscriptions outstanding on Septem- 
ber —e exceeds the estimate made in the last annual report, 
viz., 3 

The estimated realisable amount of subscriptions outstanding on 
September 30th, 1897, is £555, and none of this is taken in‘o account 
in the balance-sheet now presented. 

The Secretaryship.—On March 25th last your president announced 
that Mr. Webb desired to retire in February next from the office of 
secretary, which he will then have held for a period of 20 years. 

The applications received in response to the advertisement inserted 
in the technical journals for a successor to Mr. Webb, were 48 in 
number, and were very carefully considered by a committee specially 
appointed by the Council, and certain of the candidates whose quali- 
fications appeared to best meet the requirements, were personally 
interviewed by the Committee in the first place and subsequently by 
the Council, who finally selected Mr. Walter George McMillan, 
F.LC., F.C.S., late Lecturer on Metallurgy at Mason’s College, 
Birmingham. 

Although Mr. McMillan will not actually take office until February 
12th, his engagement commenced on October 1st, so that he might 
—_ ample time to make himself acquainted with the duties of his 


ce. 

The Council feel that they would be failing in their duty were 
they to omit to place on record their high appreciation of Mr. Webb’s 
services to the Institution during the best years of his life. While 
they respect his single-mindedneas, his high personal character, and 
those qualities which have made every member a friend, they deeply 
deplore the loss of his services. 


ANNUAL GENERAL MEETING. 
Thursday, December 9th, 1897. 


The annual report of the Council, and the statement of accounts 
pe anes for the year ending September 30th, 1897, were 

ted. 

The following resolution, moved by the President, seconded by 
Major 8. Flood-Page, and supported by Prof. S. P. Thompson, vice- 
president, Mr. Langdon, Prof. Perry, and Mr. Mordey, was unani- 
mously carried :— 

“That, in further recognition of his valuable services to the 
Institution during the past 20 years, a pension of £300 per annum 
be allowed Mr. F. H. Webb, on his retirement from the office of 
secretary.” 

Votes of thanks were unanimously accorded to the Institution of 
Civil Engineers, the local hon. secretaries, the hon. treasurer (Prof. 
Ayrton), the hon. auditors (Mr. F. C. Danvers and Mr. A. Stroh), the 
hon. solicitors (Messrs. Wilson, Bristow & Carpmael). 

The President announced that the scrutineers reported the election 
of President, Council, and officers for the year 1598. The list has 
already appeared in the Ravinw. 


ACCUMULATOR TRACTION. 


By W. E. AYRTON. 


In the interesting and concise réswmé of the second evening’s 
discussion on Mr. Epstein’s paper, which appeared in your 
issue for December 3rd, I am reported as having said that it 


would require at least 4 H.P. to propel a 52-passenger tram- 


car loaded at eight miles an hour. As a matter of fact, 
however, if no more power than this were really needed, the 
shareholders of electric traction companies might retire to 
their country houses, and spend the rest of their lives cashing 
their dividend warrants. 

One of my assistants, Mr. Allen, has collected the following 
particulars on this subject :—A tramcar, with 52 passengers 
in it, weighs at least 84 tons, and frequently a great deal 


‘more. Therefore, taking 33 lbs. per ton as the tractive 


force on a clean, level, straight tramline, it will require 
certainly not less than 74 H.P. at the wheel tyres to propel 
such a vehicle at 10 miles an hour. Now, under the most 
favourable conditions—that is, with the motors in series 
without any added resistance—the efficiency of ordinary 
tramcar motors and gearing at this speed is in practice about 
70 per cent., so that the power furnished electrically must be 


about 11 H.P. 


If this power is to be supplied by accumulators on a 
dummy to run with one charge for eight hours, as in Mr. 
Epstein’s case, then we may use the values given in the 
following table for the capacity in watt-hours per pound 
gross weight of traction cells, which I have had calculated 
from their capacity in ampere-hours as given by some of the 


‘most important English accumulator manufacturers in their 
own price lists. 


To pass from the capacity in ampere-hours to that in watt- 


“hours, it has been assumed that the mean value of the P.D. 
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between the terminals of a cell is 1°9 volt during the whole 
of the discharge. This I find by actual experiment is cor- 
rect to within a few per cent. for any ordinary storage cell 
that I have tested when discharged at such a rate that the 
P.D. begins to fall rapidly at the end of about eight hours. 
Aud since my criticism of Mr. Epstein’s conclusion that 
2} tons of accumulators will suffice for his 52 passenger 
tramcar is not a criticism of a few per cent. but of more 
than 100 per cent., it is immaterial for my purpose whether 
in the case of some of the cells given in the following list 
1:98 volts would have been a more accurate value to have 
taken for the mean P.D. during the entire discharge. 


Capacity In Wartt-Hours per One Pounp Gross 
WEIGHT OF TRACTION CELLS WHEN DISCHARGED IN 
Ereut Hours. 


| 
| No. of 
Type. | plates. 


Watt-hours 
capacity 


Name of | 
per Ib. (gross). 


cell Box material. 


Tador® P.L. 

Chloride... TB. 

IES. 
” 
” ” 


EPS. 
Lamins it C.—Motor car. | 

” eee | ” 
‘TB - Tramcar. 


” | ” 


Ebonite. | 37 
| 


Ne 


| 
| 


Teakandlead. 64 
| 
Vulcanite. 


| 
Ebonite. 

| 
| 


Faure-King. 


” 


* These cells are, however, specially made for very rapid working rates, and, 
therefore, would not be used when an eight hours’ discharge was desired. 

It is to be especially remembered, regarding the figures in 
this table, that they apply only to perfectly new cells, and 
therefore that they must certainly be diminished if we desire 
to know the capacity that may be expected after the cells 
have been in regular use for a few weeks. I should not, 
myself, like to rely on more than 8 watt-hours per pound 
gross weight of the cell; but I will take 9, so as to give the 
accumulator traction every advantage. 

Then a p-eliminary calculation shows that to obtain the re- 
quired 11 E.H.P. foreight hours, the weight of the accumulators 
must be about 5 tons. Hence, with the accumulators, dummy, 
and loaded passenger car, we shall have to pull not less than 
14 tons. Consequently the actual weight of the accumu- 
lators required will be at least 


14 1l x 746 x 8 
— X 
85 9 X 2,220 

Next, how far is this result borne out in actual practice ? 
The Paris Tramway Company uses cars to seat 50 passengers, 
weighing 11 tons empty and 14 tons loaded. The weight of 
the battery is only 3 tons; but then one charge only lasts 
for a run of 37 miles, in, say, four hours, ins of the eight 
hours taken by Mr. Epstein in the example in his paper. 

Using the efficiency of gearing and motor referred to 
above, this 3 tons of accumulators corresponds with 8 watt- 
hours per pound gross weight, the value I have been accus- 
tomed to use. 

Consequently, if these Paris tramcars carried accumulators 
to serve them for an eight hours’ run, the weight would cer- 
tainly have to be doubled, and become 6 tons, if we remember 
that, although the capacity is greater at the lower rate of 
discharge, the power exerted will also have to be greater, since 
the weight to be propelled will be increased. 

Such a tramcar as I have been considering would, 
further, when running on a trolley line, be fitted in practice 
with two “ G.E. 800” motors, each rated to stand an input 
of 40 amperes at 500 volts for one hour. The efficiency of 
such a motor isa maximum when it is taking a current of 
25 amperes and running at a speed corresponding with 12 
miles an hour. Two such motors are then producing a 
“draw bar pull” of 860 lbs. which corresponds with a 
resistance to traction of 100 lbs. per ton if we consider the 
loaded car as weighing 8} tons. 

Such a resistance to traction is not uncommon on steep 
curves, or on steep grades combined with curves, And even 


or 5°4 tons, 


when the car is running on a clean, level, straight line (and 
when, therefore, the real resistance to traction is only some 
30 lbs. per ton) the “draw bar pull ” exerted by the motors 
must be about 100 lbs. per ton if the car is being accelerated 
per second with a velocity of one foot per second. 

At starting the current through each motor frequently is 
50 amperes, corresponding with a “draw bar pull” of 
— or an acceleration per second of nearly 3 feet per 
second. 

In stating, then, at the Institution that Mr. Epstein’s 
estimate of 2} tons of accumulators for his tramcar would 
ae to be more than doubled I was certainly not overstating 

Case, 


THE TRANSMUTATION OF METALS. 


“ PRETENDERS to the art of making gold and silver existed 
in Rome in the first centuries after the Christian Era, and 
when discovered, were liable to punishment as knaves and 
impostors.” The superiority of the nineteenth century is 
strikingly demonstrated by the different treatment now 
meted out to such pretenders. Organs of light and leading 
record their claims with apparent seriousness, and whet 
the public apretite for surprises by a recital of the 
details (or some of them), and a reference to the 

revious achievements (or some of them) of the won- 

erful genius who is to apply the factory system to gold 
production with an inferior metal as the raw material. We 
confess that we did not expect a journal of so high a reputa- 
tion as the Daily News to devote a column in its leader 

ges, as it did on Monday last, to “a chapter in the fairy- 
a of science,” describing the alleged discovery of a process 
of turning “silver into gold.” We must confess to some 
regret on learning that the alleged discoverer “is not an 
American but an Englishman.” 

“Over 10 years ago Dr. Emmens was well known in 
electrical circles here as promoter of the Duplex Electric 
Light Company, and inventor of an electric glow —_ with 
two filaments.” In this capacity Dr. Emmens received some 
attention at the hands of the Editors of the ELECTRICAL 
Review. The article in the Daily News is headed 
“From a Correspondent,” and the writer says: “I 
speak from personal knowledge when I say that Dr. 
Emmens is a man of the most versatile talent, able to 
give his mind to almost any kind of intellectual work, 
from constructing a dynamo to writing a farce,” and this 
versatility of talent suggests to us a gentleman of the same 
name, who was the actuary and promoter of the “Mutual 
Society ” which flourished about 20 years ago. It came to 
an untimely end, with results which were directly disastrous 
to many of those connected with it, and indirectly were much 
to be deplored, in that it aimed to be a provident 
institution having for its object the promotion of 
thrift. The details of the new process are “reserved,” but 
in general it is understood to be mechanical and chemical. 
We are glad to note that electricity has not any part or lot 
in the process so far, but we rather doubt whether it can be 
kept out altogether. The “mechanical and chemical” are 
hardly safficient to captivate public attention ; mysterious 
and all-powerful electricity will have to be invoked. 
It seems to us that the inclusion in the article of 
the name of Sir William Crookes, F.R.S., as having 
identified the “artificial” metal as “gold,” requires 
some explanation. ‘The details of the manufacture of elec- 
tric sugar were very much “ reserved ”—for a time—but this 
did not prevent samples submitted for analysis being, for the 
best of reasons, identified as real sugar. e are quite pre- 
pared to believe, with the Daily News “ correspondent,” that 
circumstances have rendered the inventor a “ dark horse ” in 
the field of science. Dr. Emmens’s theory, with its “ primal 
elements,” its “ new substances,” and its supposition that “an 
atom of silver is formed by a group of three atoms of the 
primal element, and an atom of gold by a group of six 
primal atoms,” and such other nonsense should be compared 
with the stock theory of the earlier pretenders, who sup- 
posed “that all metals were composed of two substances ; 
the one metallic earth, and the other a red i ble 
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matter, which they called sulphur. The pure union of these 
substances formed gold ; but other metals were mixed with, 
and contaminated by, various foreign ingredients. The 
object of the philosopher’s stone was to dissolve or 
neutralise all these ingredients, by which iron, lead, copper, 
and all metals would be transmuted into the original gold.” 
The modern alchemist does not cast his net ¢o wide, and is 
content to claim only the power to convert one precious metal 
into another yet more precious, Even a daily journal, with 
its ignorance of science, is sufficiently acquainted with 
the ways of the world to know that such claims 
and such efforts at publicity have a business side. 
Factories must be started before product is turned out, 
and patent rights must be secured before participation in 
profits is possible. Upon some such plausible pretexts the 
magician plays upon gullible members of the public with 
the aid of the public press. It is one of the invariable laws 
of history that manufacturers of gold require to be 
“financed ; ” and editors of daily journals should remember 
that we are now in the nineteenth century, when we cannot 
expect the exercise of the wisdom of the fifteenth. When 
Augurello pretended to teach the art of making gold, he 
dedicated his treatise to Pope Leo X. He subsequently 
applicd for some reward, when “the Pope, with great 
ceremony and much iy kindness and cordiality, drew 
an empty purse from his pocket and presented it to the 
alchemist, saying that since he was able to make gold, the 
most appropriate present that could be made him was a purse 
to put it in.” Is it too much to hope that Dr. Emmens’s 
efforts at obtaining gold may be similarly met ? 


CORRESPONDENCE. 


Incandescent Gas Burners. 


I think electrical engineers ought to be very grateful to 
Mr. Medley for furnishing them with a refutation of the 
ridicalous statements which are so frequently made concern- 
ing the value of the incandescent gas mantles, and also to 
yourselves for your excellent leader on the subject. 

Mr. nik tests are far more complete and valuable than 
those which I have had the opportunity to make, but it may 
interest you to know that I have taken a very large number 
of observations of the illumination 4 ages in a street by 
means of incandescent mantles. My measurements were 
made with that excellent little instrument the Preece-Trotter 
illumination photometer, and I am glad to find that Mr. 
Medley’s tests confirm the most striking fact to which my 
experiments led me, viz.:—the rapid decrease in the light 
giving power of the mantles. 

I do not at present consider myself at liberty to give you 
fall particulars of my tests, but I hope before long to be in a 
agers to add the small weight of my testimony to that of 

tr. Medley by publishing the results of my work. 

_ I am frequently coming across sensational statements by 
interested parties as to the value of incandescent gas mantles, 
and also with evidence of the effect which those statements 
produce, and I thank Mr. Medley for providing me with such 
powerful assistance in my endeavours to combat the erroneous 
impressions which are so strong and so widespread. 


A. A. Voysey. 
Electrical Department, 
Commiisioners of Sewers. 


The paper by Mr. Medley, “Some Tests on Incandescent 
Gas Mantles,”” published in your issue of the 10th inst. was 
Most timely. 

_ The public are to be invited early in the new year to invest 
i a re-organised Incandescent Gas Light Company with a 
capital of £3,500,000, which is to acquire the shares of the 
Incandescent Gas Light ge of the Irish and of two 
Austrian Share Companies. The assets of these existing 
companies consist of the patents of Carl Auer von Welsbach, 
Which expire in two years, and the plant of a concern in Vienna 
Which aeetntanes the fluid employed in impregnating the 
mantles, 


It is difficult to conceive a more “ cheeky” undertaking 
than this poop attempt to sell to the public a property 
which inside two years will have practically but little value 
whatever, As Mr. Medley pointedly ays, “as soon as the 
master patent for the Welsbach mantle expires, that is about 
two years from this date, this country will be flooded with 
mantles ‘made in Germany’ and elsewhere.” And as Mr, 
Medley proved by his tests at least one of these mantles “made 
in Germany” is far superior to those sold here by the Incan- 
descent Gas Light Company. 

The master patent, No. 15,286, of 1885, expires December 
12tb, 1899, a few days less than two years from this date. 
When that occurs the Incandescent Gas L'ght Company has 
no protection against those who choose to make and vend 
Welsbach mantles. It requires very small capital to set up 
in the business of mantle making. The materials thorium 
and cerium nitrates can be purchased of a half dozen 
chemical manufacturers in Germany, the thorio at 43s. per 
kilo, and ceria at £15 per kilo. The proportions in which 
these two are combined in making the impregnating fluid 
are 99 per cent. of thoria to 1 per cent, of ceria. A kilo 
of the fluid contains 300 grams of thorium nitrate and 10 
grams of cerium nitrate, the rest, 690 grams being distilled 
water. The cost, therefore, including labour will be less than 
£1 per kilo. 

The Austrian Company, which now supplies all the 
Welsbach Companies with impregnating fluid, receives £2 
per kilo. It stands to reason that after 1899 no one will 
pay £2 per kilo for a fluid which a boy, who can weigh out 
be ingredients, can compound at a cost of less than £1 per 

0. 

The secretary of the Incandescent Gas Light Company is 
busily engaged in circularising the public, offering special 
terms to all who will send in applications for the shares of the 
proposed new company. And small wonder that this course 
is being pursued when the public is to be induced to relieve 
the present holders of their shares at a premium of 663 per 
cent. ! 

The British public has often been misguided, but it is to 
be hoped it will not put £1,641,425 in hard cash into the 
pockets of the present holders of incandescent sharer, and in 
addition bestow £365,000 upon those who are working the 
scheme. ‘ 


In his paper on the above subject in the current number 
of the Review, Mr. Medley does not state if steps were taken 
to keep the burners clean. I suppose most users of incan- 
descent gas lamps have noticed what a wonderful effect the 
cleaning and blowing through of a burner, which has been in 
use for two or three months, has on the light; it quite gives 
the lamp a fresh lease of life. Mr. Medley states that the 
lamps were burnt continuously day and night; it would be 
interesting to know, therefore, if precautions were taken to 
prevent the burners from becoming clogged. 

It occurred to me that this clogging of the burner might 
possibly account for the irregularities in the curve for the 
five C burners, fig. 1, though one would think the gas con- 
sumption should show similar variations, which apparently 
was not the case. 

S. H. Blake. 


[I should have stated in the description of my incandescent 
gas mantle tests that both burners and chimneys were regu- 
larly cleaned; so that the irregularities in the life curves 
could not have been due to any clogging of the burners, as 
suggested by Mr. Blake. The light from the mantles is, of 
course, diminished if the burners are not kept properly 
clean.—E, A. MEpLEy.] 


Distribution of Electrical Energy. 


It is interesting to note in last week’s ELEOTRICAL 
REVIEW, an attempt to justify the use of high tension 
alternating currents for the supply of electricity to towns 
and districts in this country. 

Twenty-seven towns having adopted one system, and 19 
the other, proves little or nothing, unless the practical results 
attained from the use of both systems are investigated. 
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limited company are granted the necessary Parliamentary 
powers to supply electric light and power to “~ special 
district, naturally, the first consideration would be the public 
safety, and how to invest or spend to the best advantage the 
money placed at their disposal. 

Any one planning the best method to adopt for the light- 
ing of any district in London or the provinces, and wishing 


of using H. 


their use, especially as we have no record of any fatal 
accident having occurred through the use of continuous 
currents. 

Such being the case, where is the justification for its 
adoption? Certainly not through its earning capacity, as 
£1,000 invested in central stations where continuous currents 
are used earns more money than £1,500 invested in central 
stations where H.T. alternating currents are used. 

Let me cite an example. The City of London Electric 
Lighting Company, Limited, invested up to 1896 £1,127,960, 
and the net earnings derived from so large a sum for 
the year was £50,960. 

The Westminster Electric Supply Corporation, Limited, 
invested £478,870 and earned during the year £54,978. It 
is almost unnecessary to state that the first company named use 

j H.T. alternating currents, and the latter continuous currents 
with accumulators. 

It is, I may say, a waste of ink to refer to the man 
disadvantages connected with the use of two-phase H.T. 
alternating currents for arc lamps and for power. ‘To put it 
plainly, the results for both purposes are most unsatisfactory 
compared to the advantages to be derived from the use of 
continuous currents. 

In fact, the supply of power will ultimately become a most 
important feature in all industrial centres, and the time will 
come when central stations will have to be changed from 

H.T. alternating to continuous, or else powers will have to be 
granted to other corporations to provide what the existing 
local authorities or corporations are unable to supply. : 
If all the central stations in this country had been erected on 
the lines of Manchester, Bradford, Brighton, Charing Cross, 
Chelsea, St. James’s and Westminster, investors and rate- 
payers would have been better off by at least two millions 
sterling, and the serious and unnecessary sacrifice of life 
would have been avoided. 


A. L. Fyfe. 


The Beanes Ozoniser. 


The injudicious criticisms made by Mr. E. Beanes of the 
point-bearing electrodes, which I use for producing ozone, 
and his claim to the discovery, 30 years ago, of the ozoniser 
consisting of flat plates, which he considera to be the best 
producer of ozone, have compelled me to put things in their 
true light, and to state in a most formal manner, that under 
the same conditions of working, point-bearing electrodes 
(especially when facing flat plates, an arrangement which I 
Neg give at least 20 per cent. more ozone than flat plates 
alone. 

I will not insist on the superiority of the points, but dis- 
close this very unpleasant fact for Mr. Edward Beanes, that 
he is not the inventor of the flat plates ozoniser or con- 
denser, and in case there is any doubt as to the accuracy of 
my statement with regard to the flat plates ozoniser which 
was devised by Du Moncel more than 10 years before Mr. 
E. Beanes introduced it in this country, and which was con- 
structed under the direction of G. Jean, I will supply the 
following evidence: 

No sooner had the Beanes ozoniser been shown in 1868, 
at the Socicté d’Encouragement, than the chemist Jean pub- 
lished in Les Mondes, T. xvi., p. 229, a letter of protest, in 
which he said that the Beanes apparatus was the same which 
he had described in June, 1864, in Les Mondes, 

Later on, in 1873, there is in the Bulletin des Comptes 
Rendus de V Académie des Sciences, T. lxxvi., page 1208, 
a note by the same Jcan, on the “ Decomposition of Carbonic 
Acid by the Electric Effiavia,” in which he refers to a paper 
sent to the Académie in 1865, and published by the journal 
Jes Mondes, in which he penis apparatus which was 


It may be safely assumed that when a local authority or 


to avoid ao geen of fatal accidents would never think. 
. alternating currents in the face of about 20. 
fatal accidents having occurred in England alone through’ 


exhibited in the Seguy stand at the Paris Exhibition in 


1867. He adds that his condenser, consisting of flat glass 
sheets, allowed him to obtain a great surface for the produc- 
tion of ozone in large quantities. An abridgment of this 
note by G. Jean, on “Ozone, and the splitting up of carbonic 
acid into ozonised oxygen and carbonic oxide under the 
influence of electricity,” will be found in the Chemical News, 
December 15th, 1865. 

’ When, in 1866, Mr. Beanes patented a process for bleach- 
ing sugar (No. 2,645), he had no apparatus of his own, and 
in his specification he says most positively: “I do not claim 
any particular class or form of apparatus or vessels, neither 
do I claim any particular mode of producing ozone... . 
but what I do claim, and desire to secure by Letters Patents, 
is the application of ozone in treating saccharine matters.” 
We can, however, safely say that it was in 1867, 
just a little after Jean had his ozoniser at the Paris 
Exhibition, that the first Beanes apparatus was con- 
structed in this country. We infer this from the follow- 
ing extract from the Jnductorium, or Induction Coil, by 
Henry M. Noad, Ph.D., F.RS. F.C.S., published by 
Churchill & Sons, in 1868, page 114: “ At the commence- 
ment of last year an apparatus was designed by Mr. Edward 
Beanes, and constructed by Mr. Ladd, for producing ozone. 
. . . . The apparatus was made as follows: 30 plates of thin 
glass, 18” x 9", each plate being coated with tinfoil on 
one side, and separated from those next it by slips of 
glass placed along two edges, so as to have a series of 
thin broad channels for the passage of the air to be 
ozonised, each coating being alternately connected 
together in a similar way to a condenser of an inductorium. 
The area between the plates was about 14 square inches, the 
two terminals of the coatings are insulated through the box, 
ard when connected with a good inductorium, a glowing 
discharge will be seen between the plates of glass, and as one 
discharge is sufficient to ozonise the air at that instant 
between the plates, it is evident that a rapid blast can be 
sent and an enormous quantity of ozone obtained.” 

I would trespass too much on your space were I to quote 
all the passages from the books and sci-ntific publications 
which go to prove that the ozoniser which bears the name-of 
Beanes, was known long before Mr. Beanes had constructed 
one. Du Moncel, in 1858, first discovered the glow of the 
silent discharge in a flat plates condenser; then he noticed 


that, while experimenting with the Rhumkorff coil, ozone was. 


formed, under the action of the induction current, between 
two flat glass sheets, coated with a metallic foil. This fact 
can be ascertained by referring to the Notice sur la machine 
Rhumkorff, by Du Moncel, second edition, 1857, p. 63. 

With regard to the production of the glow of the silent 
discharge, who can contradict the statement made in the 
Philosophical Magazine, Vol. xiii., p. 63, 1857, by W. R. 
Grove: “ Mr. Du Moncel has shown that when two plates 
of glass, coated respectively on their exterior with metallic 
plates, kept separate and electrised, a brilliant electric light 
is seen between the plates.” 

Emile Andreoli. 


In the last number of the ELECTRICAL REVIEW, page 826, 
is a communization from Mr. Emile Andreoli on ozone 
generators in which he states that Du Moncel used flat plates 
in 1855. Will you kindly grant me a small space to enable 
me to correct Mr. Andreoli’s statement by his own writings ? 

Mr. Andreoli is author of a pamphlet published in 1893 
which purports to be a bibliography of “Ozone: its Com- 
mercial Production and its Application ;” he states that the 
figures and comments are carefully compiled from all reliable 
sources. 

The author gives at page 7 the date of 1868 as that of the 
production of my condenser. 

‘On page 10 of the same pamphlet he mentions “the 
experiments of Da Moncel on the electric discharge between 
two metallic plates separated by a piece of glass as having 
occurred in 1871.” It looks very much as though my 
criticism on Mr. Andreoli’s point bearing electrodes may 
have influenced his later opinion. 

With regard to the term “ heretical,” Mr. Andreoli would 
appear to consider as heretical ‘all opinions that do not 
coincide with his own particular orthodoxy. 


Edwd. Beanes. 


4 
th 
ke 
do 
his 
hi 
aw 
fot 
me 
8a) 
vel 
wi 
Ed 
of 
thi 
otk 
of 
fut 
rea 
the 
Pr 
Pa 
be 
for 
by 
su 
the 
wel 
allc 
hal 
for 
to 
She 
per 
7,0 
is t 
twi 
or 
car 
dyt 
I 
ns 
It § 
out 
Mr 
ine 
kn¢ 
sent 
tan 
am 


1897, 


glass 
roduc- 
f this 
rbonic 
ar the 
Neuw's, 


leach- 
n, and 
claim 
either 
tents, 
ters.” 
1867, 
Paris 
con- 
ollow- 
il, by 
d by 
1ence- 
zone, 
f thin 
il on 
ips of 
ies of 
to be 
rected 
rium, 
s, the 
box, 
owing 
8 one 
stant 
an be 


quote 
ations 
me-of 
ucted 
f the 
ticed 
@ was. 
bween 
3 fact 
whine 


silent 
n the 
V. R. 
plates 
stallic 
light 


oli. 


826, 
ozone 
plates 
nable 
ings ? 
1893 
Com- 
t the 
liable 


f the 


“ the 
ween 
aving 
1 my 

may 


vould 
not 


Vol. 41. No, 1,047, 17,1897] THE ELECTRICAL REVIEW. 


863 


Re Shoreditch and its Dust Destructor. 


Your correspondent, Mr. Kershaw, seems to be somewhat 
offended, in that some of your correspondents are anonymous 
—but surely nothing has been advanced in any of the com- 
munications that need be other than anonymous—without 
the writers being ashamed of their names. 

Mr. Kershaw says “ We have nothing here that we wish to 
keep secret, nor anything we are ashamed of.” I do not 
doubt this for one moment. Mr. K. has undoubtedly nailed 
his colours to the mast—that is to say, the men who advised 
him with respect to the entire scheme—but that does not do 
~— with the fact that large expectations, so fulsomely put 
forth at the opening ceremony, appears very far from fulfil- 
ment, By the bye, Mr. Editor, does Mr. K. mean, when he 
says that “he does not intend to be drawn into a newspaper 
controversy,” that he does not intend to answer your own 
very businesslike queries? I trust for his own sake he 
will do so. 

A few days since a copy of the “proceedings” at the 
“opening,” reprinted from the Shoreditch Observer, July 
8rd, 1897, was forwarded to me, and I can assure you, Mr. 
Editor, that it was a treat, a feast of eloquence, and a flow 
of soul, more than charming—and then the banquet. “ At 
this juncture,” says the before-named paper, “‘ The light of 
other days’ was turned down, and, amidst the hearty applause 
of the company, the chairman switched on the ‘light of the 
future.’”” Mark the word, “the future,” “the future.” The 
reason why I emphasise the word “future” is simply this— 
that I have a recollection of a certain lecture delivered by 
Prof. Forbes, in 1892. He said, speaking of the refuse at 
Paddington, “If used in the most economical way it would 
be found that (assuming the proportion of lighting required 
for such & population to be, as has been very generally 
assumed, one lamp per head) the amount of refuse provided 
by any population is almost exactly as much as is required to 
supply the illumination by means of the electric light to 
that same population.” I admit that one of Prof. Forbes’s 
well known “ifs” comes in, but suppose we make a liberal 
allowance and divide the “one lamp per head” by two, and say 
half a lamp per head—how will that come out, Mr. Editor, 
for Shoreditch. 124,000 population at half a lamp, ought 
to be 62,000, but we are told that all the house refuse of 
Shoreditch, with half ditto of St. Giles, plus 30 tons of coal 
per month, has given the magnificent result of 250 kw., Bay 
7,000 8-C.P. Where the balance of the “light of the future” 
is to come from is a mystery to yours obediently meee 


How to Cure a Magnetised Watch. 


A simple method of curing say ng watches which, I 
think, is not generally known, has been used by my partner, 
Mr. De Puydt, ever since he made his first dynamo (over 
20 years ago). It consists of hanging the watch to a string, 
twisting the latter, holding string and watch near a magnet 
or a dynamo, releasing the watch, and whilst it is revolving, 
pw one it away (not too abruptly) from the magnet or 
ynamo. 
The demagnetisation is due to the rapid alterations of the 
a of all the magnetised parts in a magnetic field that is 
ecreasing in force. 
M. Poncin. 
[This method is well known, and one that we have 
ourselves frequently recommended.—Eps, ExEc. REv.] 


Wireless Telegraphy. 

I notice on page 818 an editorial comment which appears 
to be based upon some incorrect Fy pnt of unknown 
source, of a lecture recently delivered by me at the London 
Institution. The report is incorrect in more ways than one. 
It gives an erroneous title to my lecture, and it makes me 
out to have said, what I most emphatically repudiate, that 
Mr. Marconi “had done” nothing. What I did say, and 
now repeat, is that he had discovered nothing; and that is a 
very different matter. What he has done all the world 
knows. He has succeeded by the use of Hertz waves in 
sending signals first to a distance of three miles, then to a dis- 
tance of about nine miles across intervening space. So far as I 
am aware, before his three mile success the greatest distance to 


which Hertz-wave signals had been sent was 1} miles, The 
advance from 1} miles to three miles and then to nine miles, 
is a real achievement that I have taken some pains to explain 
and to describe. Go 

The circumstance that so many Marconi myths are now 
afloat makes one the more careful in the terms ore uses. As 
an illustration, after my lecture a gentleman from the 
audience came up to inform me that I was in error in saying 
that Marconi uses Hertzian waves. He said he had previously 
attended some other lecture (by whom I did not inquire) 
where the lecturer explained the difference, and demonstrated 
by diagrams how, while Hertzian waves spread in every direc- 
tion, like light or sound, from their origin, the Marconi 
waves went only in a direct straight line to the place where 
the coherer was! He seemed much to resent my assurance 
that he must have been hoaxed, and was firmly convinced 
that Marconi waves don’t spread ! 


Silvanus P. Thompson. 
[ Prof. Thompson may not have intended to say that Mr. 


Marconi had done nothing new, but we are perfectly satisfied 
that he used that expression.—Eps, Rev. ] 


THE ENGINEERS’ STRIKE. 


THE adjournment of the Conference in a state of complete disagree- 
ment has been followed by an appeal of the men’s executive to the 
men themselves, and the result seems to be that the strike is to con- 
tinue. The men’s leaders appealed to their constituents, we incline 
to think, in a faulty manner. The question was put before them as 
a special pleading. The men were told they were to be smashed as 
trades unionists, and were confidently expected to vote in favour 
of continued idleness. The employers protest acainst the unwar- 
ranted assumption that they have any intention of smashing the 
Union, and there seemed no other end in view but a fight to exhaus- 
tion. The men are fighting, or are supposed to be fighting, against 
the different payment of different men. They are demanding equal 

for all, or, what comes to something very like it, they are 
asking a certain minimum wage for every man, though they are 
not confining membership of the Union to men who are worth 
the minimum demanded. 

Mr. John Burns alone seems to be arguing ——- further struggle. 
He at least tells the men they had better knuckle under at once 
unless they can get at least £15,000 guaranteed weekly for six months. 
This implies victory in six months, but victory is not likely to fall to 
the men in six months. The empioyers have determined to persist : 
they know they cannot accept Mr. Barnes’ nomination and keep out 
of bankruptcy, and if they are to be bankrupt they may as well be 
so sooner, as a few months later. The employers, in a sense, are 
driven to make a last stand for life and liberty. They can but lose, 
and naturally argue they may as well die fighting. It is not so with 
the men. If the masters lose, the men can only lose later, as the 
masters become bankrupt. If the men lose the fight they will at once 
go back to work on good wages, and before long will be earning better 
money. But if the men are not careful, they will, before long, find 
themselves the ba age of a worn out strike, while the engineering 
shops will gradually fill up with men trained on more modern 
ideas, and who realise that output is necessary to successful trading. 

The truce came to an end on Tuesday, December 13th, and 
the speculations of men are busy as to what will occur. Hither 
the men must go back to work or the strike area will be 
widened and lock-out extended by the completion of noticer which 
were pending and have been held over the Conference. Mr. 
H. H. Howorth, that free-lance and thorn-in-the-side of his party, 
writes to the Times severely criticising the action of the Board of 
Trade as fatuous. He ridicules the ballot to be taken, describing it 
asa farce. The men’s ballot, he says, is always put in the form of a 
vote of confidence in some leader who first addresses the men in a 
fervid speech, and as the leaders seem so sure of getting further 
funds, the men, he thinks, will vote for further fighting; all the time 
their leaders are fighting to save their skins as much as for any par- 
ticular issue. Mr. Howorth points out the illegality of some of the 
grants to the men from co-operative and other societies, and describes 
strike pay as a miserable pittance. With winter coming he thinks it 
pitiful for men who have earned large wages and have families, 
and it is pitifal, so much so, indeed, that did we not think this 
struggle means life or death to English engineering trade, we would 
be strongly tempted to write against our convictions and in favour of 
the men. But we cannot do so. We could just as well write against 
Crompton, or Hargreaves, or Arkwright, of spinning renown, against 
Heathcote for his lace machinery, which was to ruin all lace work, 
and has improved it a hundred fold, against Richard Roberts, for 
inventing the planing machine, and throwing out of work the men 
who had to chip and file lathe beds. The men have put their trust 
and lives into the hands of a set of men whose rule has all been 

inst the employment of machinery and reduced cost of output. 

eir stand is incomprehensible in this year 1897. All experience is 
against it, American practice is a huge obstacle right ahead of the 
shattered ue of trades unionism of the new school. 

If the object of the men is really a shorter working day they have, 
for some years, gone abou ‘their purpose in a curiously contradictory 
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manner. That the use of machinery has been a 


large factor 
in shortening the hours of labour must be pretty well conceded by 


everybody. That the ultimate end of machine production will be 
still shorter hours we may also allow probable. America may be 
pointed at as an example to the contrary. Machinery is largely 
employed, the hours of labour are long. But in America long 
hours are the result of much business. A continent has been filling 
up, and the demand for labour has often exceeded the supply. 
Americans, moreover, are exceedingly conservative, far more 80 | 
many respects than the English, Years ago America was ahead of 
Europe generally in its labour conditions, and in the freedom of its 
le, and what was the case then is still believed to be the case 
y by the bulk of the people, who have remained content with 
conditions that would not be tolerated in England, simply because 
such conditions are believed to be better. If the ASE. is 
anxious to secure the eight hours’ day, why not start informa- 
tion bureaux amongst the Americans and the Germans, and 
disseminate plain ungarbled facts as to the position in England, with 
a view to equalising conditions. If it be granted that machinery 
has rendered proper an eight hours’ day, then leteight hours be made 
universal; let the boasted brotherhood of labour recognise this. We 
see no objection, but a great deal of good, in the eight hours, and 
should be glad to see the time arrive for its adoption, but we do not 
think the time has come. When we see 10 or 12 hours Germans and 
Americans doling out starvation granta to encourage English nine hours’ 
men to strike for eight hours, we confess toa feeling of disgust for our 
countrymen’s gullibility and the foreigner’s hypocrisy. Why should 
the most favoured workmen be the ones selected to fight the hours’ 
battle? Strike pay, a mere fraction of the Englishman’s wages, 
would be half or two-thirds the German’s weekly wage. Why should 
not the A.S.E. get upa German strike, and subscribe to keep it going ? 
Small as are his wages, the German workman knows better than to 
listen to men like Mr. Barnes. If machinery is to reduce the hours 
of labour, why is its output kept 20 low by the A.S.E., for .it is to 
output alone that machinery owes such influence as it wields in this 
on, Look at the question from what point we will, not a ray 
of reason can be discerned in the attitude and claims made by the 
men, They have approached the position in face of the most 
obvious obstacles to success. 

The only good we can foresee from the strike is, that the conditions 
of English labour have been made so widely known to the foreigner, 
that in other countries —— may be brought to bear which will 
more closely approximate conditions to those existing in England. 
For the English workmen the worst result of the strike has been the 
complete exposure of trades union methods. Labourers have been pro- 
ducing more than skilled men were doing. Boys have been surpassing 
the output of their fathers, or men of similar age. In an ordinary 
strike of short duration the loss, inconvenience, and general irrita- 
tion arising from the training of raw hands to fill strikers’ places has 

very irksome, and the end of a strike soon brought back the 
old hands. But the present strike has gone on nearly half a year; 
the worst of the above evils have been overcome. The green hands 
are so no longer, but are well on the way to become as efficient as 
they ever can be made. There are not the vacant places to be filled 
up, and when the strike is over there is likely to be a rush for places. 
Sawve qui peut will be the order of the day. 

What has been the effect of the many strikes upon English trade? 
According to Mr. Gastrell, the commercial attaché to the British 
Embassy in Berlin, our trade has beer shrinking while that of 
Germany has been expanding. We have no fault to find with the 
expansion of the trade of Germany, so long as such expansion is not 
at the expense of our own trade by reason of our own folly. Inthe 
first nine months of this year our export trade fell off 44 millions, 
and that of Germany increased nearly 34 millions. This looks very 
like a piece of simple exchange. Germany is, of course, reaping the 
benefit of the French indemnity, which gave power to Germany's new 
efforts. To secure export trade Germany subordinates railway rates 
and gives bounties, and, moreover, has the support of her 
own workmen, who are not led astray by any frothing 
self advertiser, who may be struggli to Westminster on 
the flesh and blood of the unfortunate families of his deluded 
followers. The Standard of December 9th points out how a 
strike enables a labour leader to pose before the public, making 
speeches, playing games of bluff, to quote Mr. Maddison, standing up 
to railway boards and playing equal to all sorts of bigger personages. 
Then the free high living at hotels, with funds to gather and spend, 
all mean benefit to a strike leader. But where do the men come in 
who find the funds? In the } ye strike they have lost a quarter 
of a of — possib] of 
unearned wages. no sho 8 wor! m which the 
strikers have de 

We believe the Employers’ Federation are absolutely firm in their 
intention to refuse the eight hours’ demand, and to keep or regain con- 
trol of their own shops. If the strikers would believe this, of course, 
the strike would end at once, but the strikers do not believe it. They 
have been induced to believe they will gain their ends; foreign 
competition has been declared a phantom, and the employers have 
been set up as a perpetual gold fountain from which wages can 
stream forth to any amount the employers’ greed allows him to grant. 
The employer is not recognised as being simply a medium of exchange 
and reservoir in the cycle of production, as a clearing house to 
apportion income to ’ account, materials’ account, and profit. 
Yet that is all that an employer really is, and before he can act as 
employer he must have something in his reservoir to fill the circulat- 
ing pipes and leave a margin. If the men realised that trade could 
not continue they would abate their demands. Butthey do not think, 
and we gather that large numbers of men are paying their levies 
simply out of fear of being deprived of old age pensions. Such is 
the state of subordination to the executive to which men have now 
been brought down. Their servants have become their masters, 


The Conference again met on Tuesday and continued on Wednesday, 
the latest word prior to going to press being that the prospect was 
hopeful, It appears to us that this resumed Conference after the 
men’s ballot is simply an easy way of getting out of a difficulty, 
The employers stated originally they did not wish to smash the 


_ Union; the men say the Union is to be smashed, and are asked to 


vote, not so much on the proposals at the Conference, as upon whether 
unionism is to be smashed—a sort of-.abstract idea introduced 
evidently for a purpose. The employers repeat and emphasise that 
they do not niet to smash the Union. JZrgo, they have been forced 
to this by the men’s ballot, and so the employers having simply 
restated the fact, the Conference resumes, and peace at this present 
writing seems probable. 


Coronzn Dysr’s STaTEMENT. 


Colonel Dyer occupied the chair at a meeting of the Manchester 
District Engineering Trades Employers’ Association, held last week 
to hear his account of what took place at the recent Conference. He 
said that although they failed to come to a definite conclusion, 
he believed that they had threshed out very many points of differ- 
ence, and they had come very close to a satisfactory conclusion to 
both parties. The first question submitted by the employers was 
that they should have perfect freedom in their works.. The Em- 
ployers’ Federation did not define the word “freedom” in the way 
in which it had been defined in some of the papers—that was, to do 
as they liked in their works. They had no such wish. All they 
wanted to do was to have the whole of the works in the Federation 
on what might be termed the most-favoured-nation clause; that was 
to say, that in any work which was being carried on in one workshop 
in the Federation all the other members of the Federation should 
have equal advantages that one member had. They did not wish to 
interfere in any way with the functions of a trade union. It was 
not intended in any way to interfere with the functions of the trades 
unions, but employers must have freedom in their own works. He 
took it that the functions of the trades unions were to see that their 
members were not oppressed, to endeavour to raise the status and 
the wages of their members, to see that they had freedom of bar- 
gaining with their employers, to serve as benefit societies for 
the more provident of their members, and generally to act as 
caretakers of their members. When once trades unions passed 
beyond those functions and travelled into the ‘province of 
the employer, they went beyond what was right and proper. 
The masters were specially careful to show that they did not wish in 
any way to abrogate the proper functions of a trades nnion. Coming 
to the question of freedom of employment, that freedom meant that 
everybody in England was a free man, and had a perfect right tosell 
his labour as he chose. The masters did not interfere with the 
trades unionist; but, on the other hand, they would not let the 
trades unionist interfere with a man who exercised his freedom not 
to be a trades unionist. . A rule adopted last year by the Amalgamated 
Society of Engineers provided that anybody who refused to work 
with a non-unionist workman should receive strike pay as a matter of 
course. Now, he felt that nobody in that room would justify such a 
course of action. Every man in England was a free man, and it 
behoved everybody to ~ their best energies forward to support that 
freedom of action in others which they claimed for themselves. The 
next question that came up was piecework. Objection had been 
made that they were doing away with the power of collective 
bargaining between the employer and the workman, that the work- 
man was alone and unsupported by his union, and that, therefore, the 
employer might take advantage: of him. Now, he believed he was 
quite right in saying that no employer in the trade would try to 
grind his workmen in an unjust and dishonourable manner. He did 
not believe that employer existed ; but, if he did exist, he would not 
be countenanced by the Federation. Then they added the clause :— 
“The Federation will not countenance any piecework conditions 
which will not allow an efficient workman to earn at least the wage 
at which he is rated.” That clause was put in to let the workmen 
know that the Employers’ Federation would not support 
one of their own members if they found that the workman 
was being oppressed by any individual member inside the 
Federation. What they wanted was this, that the employer himeelf 
should arrange with his individual workmen the terms upon which 
each should work piecework, and why they wished it-to be done 
between the employer and the workman was because the employer 
alone knew the conditions under which the workman was going to 
work. The conditions under which two pieces of work had to be 
done in different factories might vary in every respect. The employer 
and the workman alone knew what appliances were at the disposal of 
the workman to do the work. But the trades unions said ‘ No.” 
They themselves wanted to fix what each individual employer should 
pay to each individual workman, and that was wrong on the face of 
t. Why should a single employer have to face a large society, and 
why should employers be obliged to open their works to trades union 
delegates, who fomented discord between employer and workman ? 
One trades union delegate on the north-east coast had said in a 
speech, that the functions of trades unions were to keep the employers 
lively, and make them bow down to the trades unions. Nobody was 
more in fayour of trades unions than he was. He believed they were 
a necessity of civilisation, and that they had done an immense deal 
of good; but, at the same time, they had done an incalculable amount 
of harm. What they now wanted to do, and what they were deter- 
mined to do, was not in any way to do away with trades unions, but 
to do away with their power of doing evil, destroying the trade of 
the country, and interfering, in a way, between master and man, 
which raised bad blood and ill-feeling, What they wanted 
to do was to have good feeling between themselves and 
their workmen, and they could not do it if they were 
to allow outside interference. The Employers’ Federation 
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would help the trades unions to see that workmen were not 
oppressed, that workmen were not unjustly treated, and that their 
conditions of labour were improved as far as possible; and that as 
regarded their wages, the Federation would, when the state of trade 
warranted it, be ready to give an increase to their workmen. They 
did not want the trades union to force them to doit, but they would 
do it because they considered it was a just and a right thing to do. 
He might say that at the end of the Conference the men’s delegates 
agreed to accept the terms which they had proposed for piecework. 
With reference to overtime, workmen as a 'y looked upon it asa 
means of increasing their earnings, but his own opinion was that 
overtime was a mistake. He was perfectly certain that systematic 
overtime could not benefit an rr and it would be far better 
for him to increase his plant rather than go on constantly working 
systematic overtime. For this reason the Employers’ Federation 
urged upon the men that they would urge upon their different mem- 
bers to do away with systematic overtime. They had a long discus- 
sion upon that, and they made a proposal that they should ask all their 
members to limit their overtime as far as possible to 40 hours a month. 
The men had been asked to agree to this limitation, and the employers 
thought that was fair and equitable, because it did not follow that, 
because there was the ability to work 40 hours a month overtime, 
they were going to doit. In fact, hundreds of emplcyers would not 
work any of it, while some would be obliged to. Many, instead of 
working overtime, preferred double shifts, under which circum- 
stances overtime was very small indeed. But it stood to reason 
that an employer should have certain powers of working over- 
time. It was not because they wanted to work overtime, but 
because they could not help it, and under the circumstances, they 
must have the power of doing so. Everything was agreed to except 
the last clause, and that was not disagreed to. Some newspapers had 
said that if the employers had the right they would exercise it con- 
stantly to work overtime whenever they pleased. That was not 
intended at all; but was it a likely thing that any member would say 
that under no circumstances would he go and have an hour or two 
more overtime, even in special circumstances, unless he had the per- 
mission of the trades union delegate? . They were not going to have 
a trades union delegate to boss their works. The next point was the 
rating of workmen, and it was absolutely necessary to insist upon 
the right to pay each workman according to his ability, and to engage 
or retain men at such wages as they could earn. He was assured 
that at one of the Conferences—not the last one—an employer asked 
some trades union delegates what he was to do with the old men to 
whom he could not pay what was called the standard wage. The 
answer, which lacked somewhat in humanity, was “ Chuck them out; 
their unions will look after them.” He was told that in one case 
this had been done, and the old men were tramping the streets suffer- 
ing little short of starvation. If that was trades union humanity he 
would resist it to tie last. The trades unions might say to any one 
of their men, “ You shall not work under a certain sum of money,” 
but wheu they called upon the employer to enforce that rule, 
it was the time for the employer to say he declined. Em- 
ployers would not make themselves instruments of the trades 
unions, and that was the sum total of their objection to 
what was called the minimum wage. Then the masters claimed 
that there should be no limitation of the number of apprentices. 
The number of apprentices being educated by the Government 
Departments was miserably small compared with the number of men 
employed, and so keenly is the want of these apprentices felt, that 
representatives of the Government were going about to the different 
industrial centres to endeavour to get up 500 young men for engine 
room artificers on board the fleet. The next question was the selec- 
tion, the training, and employment of operatives, and it was perfectly 
obvious that the employer alone could be the judge of what class of 
men he is to } ga upon his various machines. Some machines could 
only be worked by a man of the highest skill, but there were others 
which any child could work, and many machines wanted no working 
at all, except simple feeding. To say that a trades union delegate 
was to fix the rate of wages for working machinery was simply going 
back 50 years. Further, many of their machines they did not want 
everybody to know about, and they did not intend that they should 
know about them. There only remained the last clause regarding the 
machinery for preventing further disputes between themselves and 
their workmen. It was perfectly obvious that it was not the prin- 
- of collective bargaining if a single employer was to meet the 
whole strength of a trades union. After this came the question of 
hours. The men demanded 48 hours, and the employers simply had 
to wait until the men’s delegates proved that a 48 hours’ week was more 
favourable to the trade of the country than the 53 and 54 hours they 
were now working. It was necessary, before any diminution in the 
hours of labour took place, that it should be proved to the satisfac- 
tion of both employers and the public that the trade of the country 
was not going to suffer. The men’s delegates presented no case to 
answer in any way. They simply reverted to the old statement that 
certain firms worked the 48 hours, and liked it. If some firms cared 
to take out their dividends in boggy he had no objection, but 
they should not ask others to do it. He mentioned firms and quoted 
figures to show that the 48 hours’ system was of itself condemned. 
It was all very well for certain firms, supported as they were 
undoubtedly by the Amalgamated Society of Engineers, with the 
object of making this 48 hours a week a success; but was it likely, 
if the whole of the firms in England took up the 48 hours, that the 
whole force of the trades unions was going to force their men to mak: 
them all a success? Most certainly not. It was a fact that the 
delegates who had been formulating their demand for 48 hours all 
through the country had told him that they had never considered 
the subject. After hearing this from the delegates, he really 
thought it was-hardly worth while to go into a long discussion about 
the merits of the 48 hours’ question; the discussion having broken 
down, he thought it best to leave it alone. In conclusion, Colonel 


Dyer said that the em layers proposed no alteration in the 
conditions as re the functions of trades unions an 
their right to make what rules-they pleased as to work and 
wages for their own members, but the employers objected to being 
made parties to enforce those rules, and they objected to any trades 
union interfering directly or indirectly with work or wages of men 
not belonging to their union. The employers simply required the 
trades unions to refrain from encroaching on the management of the 
workshops. Beyond that they proposed methods in co-operation 
with the trades unions for negotiating and adjusting wages, and for 
avoiding trade disputes in the future. Their plan of settlement was 
essentially one of collective bargaining between the Federation and 
the trades unions, instead of between the individual employer and 
the trades unions. The very specific character of the agreement 
which they proposed to the allied trades unions afforded a material 
and emphatic answer to those who asserted that the employers 
declined to , and desired to destroy, the trades unions. 
The employers had no such wish; they never had such a 
wish. They wished to preserve the trades unions; they 
wished to keep them within their proper functions, and 
one of their functions was certainly not to interfere in the manage- 
ment of the workshops or in the business of employer. It was 
Socialism which had caused the whole of the dispute, the new 
militant trades unionism which wanted to force upon the country 
and the employers at large a Socialist propaganda which could not 
tail to rnin the country if it was allowed to exist. The employers 
were perfectly willing, and ready, and anxious, when trade war- 
ranted it, to increase wages in a reasonable manner, and they did not 
want the trades unions to help them to do it. He believed—he said 
it honestly—that the Employers’ Federation was the kindest friend 
that the British workman ever had. 

Mr. Coventry moved the following resolution :—‘ That this meet- 
ing hereby expresses its unabated and perfect confidence in its repre- 
sentatives at the recent Conference, and cordially thanks them for the 
most equitab‘e proposals which they have enunciated for the future 
regulation of engineering 

Mr. West supported the resolution, which was carried. 


BUSINESS NOTIOES, &c. 


Electrical Wares Exported. 
Enpme Dec. 147s, 1896 | Dac.-141x, 1897 
& 


Liban eee eee eee 50 


Rangoon 
Lisbon eee eee eee 25 


Rio Janeiro. Teleg. mat. 66 


eee tee eee Madras eee eee eee 
otterdam. mat. 52 Malaga ... ove 
Santos ... $816 Melbourne... 893 


Naples ... see 50 
Ostend eee eee 18 
Port Elizabeth... 


» Teleg. mat. ... 570 
Stockholm. Teleg. mat. 96 
Snez. Teleg. mat. ... 9,860 
Sedney ... 1,406 
Vera Cruz coe eee 


£4. 
Adelaide 66 Adelaide eve 42 
Amsterdam... .. 80 0} Amsterdam... ee 120 
Auckland .. 82 0} Auckland 
Bilbao ... dia ... 683 | Bombay see 
Calcutta .. 199 | Boulogne ace 
Compana. Teleg. mat. 172 | Brisbane 
Cape Town... 895 | Calcutta... 
Christiana 24 CapeTown ... 1,096 
»  Teleg. wire... 24 O | Christiana ae eo. 269 
Delagoa Bay ... 43 O Constantinople... oe 
East London ... .. 508 EastLondon .. .. 180 
Flushing ... 122 O | Flushing 
Melbourne. Teleg. mat. 198 0 | Gibraltar ae vos 2,212 
Ostend... .. 44 0} Gothenburg... ws 
Passages ... 425 | Hamburg 
Port Elizabeth ... 200 La Plata 

0 

0 

0 

0 

0 

0 

0 

0 
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Sydney... 270 
» Teleg. we 
Wellington .. «. 179 
Yokohama. .. «... 480 
Total 16,408 0 Total £8,342 0 


Foreign Goods Transhipped. 


| mtoshing... 


Bankruptey Proceedings.—At a sitting of the London 
Bankruptcy Court held on Tuesday last before Mr. Registrar Link- 
later, S. Bousfield Tatham, electrical engineer, 26, Thurloe Place, 
South Kensington, applied to pass his public examination upon 
accounts showing total liabilities £2,534 11s. 10d. (unsecured 
£2,510 8s. 1d.) and assets £41 23 1d. In the course of his evidence, 
the debtor said he traded from 1889 to 1895 in partnership with 
others at Davis Street, Berkeley Square, but in August of the latter 

ear, in consequence of disagreements which had arisen in respect of 
ing losses he had incurred and paid for by overdrawing hig 
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peat share, he withdrew from the firm. Since January, 1896, 
e had traded by himself, first at 6, Gloucester Terrace, and then at 
Thurloe Place, until last October, when his stock and fixtures were 
sold under an execution. He ascribed his insolvency to extravagance 
in living, betting losses, and law costs. The examination was ordered 
to be concluded. 


Catalogues.—We have this week received a number of 
catalogues of electrical apparatus and fittings. The Crystal Electric 
Lamp Company has sent an illustrated price list of incandescent 
electric lamps manufactured at its works at Kempston, in Bedford- 
shire. Many classes of lamps are included. There are standard 
lamps, high efficiency, high voltage, focus, fairy, frosted, the 
“ Victoria,” and fancy lamps. 

The Edison & Swan United Electric Light Company, has brought 
out itsfancy fittings, electroliers and brackets’ catalogue (Section VI.). 
The company make a speciality of such fittings for public buildings, 
mansions, churches, hotels and theatres, and it is therefore not sur- 
prising that the list, which, by the way, is well arranged and beautifully 
eae has some very neat and artistic designs. At the end of the 

ook, of over 100 pages, are some illustrations and particulars of 
figures in imitation bronze, terra cotta, and Doulton ware. 

The General Electric Company issues a new edition of its Section O 
catalogue, relating to electro-medical supplies. This list, which has 
called for a great deal of care and attention in its compilation, com- 
prises all the requisites for faradisation, galvanisation, electro-cautery 
and Réntgen ray apparatus. There are over 200 illustrations showing 
the various apparatus. Amongst the many articles found in the book, 
which undoubtedly forms a most useful collection of apparatus for 
electro-medical purposes, are various types of coils, with and without 
cells, magneto machines, batteries, switches, electrodes, cautery out- 
fits, telephonic apparatus for the sick room, testing instruments, 
rheostats, dental electro-motors, spark coils, vacuum tubes, and many 
sundries, including the Edison phonograph. 

The Brush Electrical Engineering Company, Limited, has sent an 
adyance copy of a new catalogue and price list of engines, dynamos, 
motors, alternators, transformers,&c. We find that in this list there is 
very exhaustive information in tabulated form, giving capacities, dimen- 
sions, and so forth, of the plant described, an excellent feature being the 
inclusion of weights and measures on the metric system as well 
as the English. That this will have a good effect with some 
customers abroad we have not much doubt. It is a point which 
has repeatedly been emphasised by our Consuls abroad, and is worth 
doing. The Mordey-Victoria alternators, Brush “ Inductor” alter- 
nators, Brush-Vienna direct current dynamos, Brush series dynamos, 
alternating current single-phase motors, are described, and the 
“Universal” steam engine is shown, combined with the company’s 
various types of.dynamo machines. The Mordey-Victoria trans- 
formers, Brush ‘standard switch fuses, for high and low tension, 
lightning arresters, Brush-Geipel automatic regulators, arc lamps and 
accessories, incandescent lamps, alternating current automatic cut- 
out, automatic cut-in incandescent lamp switch for series working. 
This is an outline of what the book contains. The paper and print- 
ing and the binding, in cloth covers, is all that'could be desired, and 
the illustrations are of the first order. ; 


Chloride Accumulators.—The Chloride Electrical 
Storage Syndicate, Limited, inform us that they have received 
instructions to supply a complete set of cells for Her Majesty’s yacht 
Victoria and Albert. This battery is exactly similar to that supplied 
some time ago to the Prince of Wales’s yacht Osborne, which, we 
understand, has given complete satisfaction. 


Dissolution of Partnership.—Messrs. Thos. Harrison 
and Charles Smith, trading under the style of Harrison & Smith, 
electricians and engineers, at High Bridge, Newcastle-on-Tyne, 
have dissolved partnership. Debts will be attended to by Thos. 
Harrison, 
- Ediswan Lamps. and Fittings.—The Edison & Swan 
United Eleetric Light Company have secured contracts for the supply 
of incandescent lamps to the National Telephone Company, the Great 
Western Railway Company, and the contract for the whole of the 
electrical supplies, including lamps, to the West Sussex County 
Asylum, Chichester. The company are exceptionally busy in all 
branches of the works, and have in hand very large-otders for switch- 
a ship fittings, electroliers, &c , besides a number of Government 

ers, 


Electrical Advertising.—We illustrate Gent’s patent 
“ Allaxic ” system of electrical illuminated advertising, the apparatus 


shown being provided with a “Lundell” electric motor. A novel 
ty to which this system is} applicable is) forjthe illumination of 
in shop windows. The goods ,to be illuminated are displayed 


on suspended frames, having an electric lamp or gas burner fixed in 
the upper part, so arranged that the light itself is not seen but is 
reflected on the article to be noticed. These frames are hung about 
the window in different positions, each having articles displayed 
upon them for sale. Hach frame of the series is illuminated in turn, 
but always in varying order after being extinguished, thus as each 
frame is lighted up attention is drawn to the goods, and the interest 
maintained so that what is seen is fixedon thememory. For exhibit- 
ing a series of large outside advertisements the wall space is divided 
into eections which can be lighted up eeparately, each section having 
a transparent front on which the advertisement appears, each of the 
sections are illuminated in irregular order. A complete apparatus in 
working order was recently exhibited at the Royal Cornwall Poly- 
technic Society’s Exhibition, Falmouth, with great success. The 
whole of the signs, letters, wall advertisements, and display frames 
for goods in shop windows, are attractive as day advertisements, and 
are made by the Allaxic Advertising Syndicate, Birmingham. 

Fined.—The Mayor of Croydon last Friday fined 
Reginald Cornish 5s. (and 14s. costs), for fraudulently using a tele- 
phone instrument of the National Telephone Company. He was not 
a subscriber, but by means of a false key obtained use of a call box 
instrument at Norwood without payment. 


Improved Glow Lamps.—A list of these lamps has 
been issued by the Improved Electric Glow Lamp Company, 
Limited. Extracts are printed from a report by Dr. E. Hopkin- 
son of tests made by him. The circular gives some figures as to 
increased candle-power obtained from these lamps and the reduced 
cost ; but on these points we would refer our readers to an article in 
the Exgcrsicat Review for August 7th, 1896. 

River Plate Imports.—The Review of the River Plate 
says that, according to the National Statistical Department, the 
the imports of electrical apparatus during the year 1896 were as 
follows :— 


Galvanised iron wire—16,440 tons, valued at $1,036,972 gold, of 


which Germany supplied 6,884 tons, Belgium 4,113, United States 
2,103, France 8, England 3,332. : 

Dynamos—33, valued at $9,306. Germany 18, Belgium 7, France 6, 
England 2. 

Teontios for electric light—Valued at $151,745. Germany $19,978, 
Belgium $6,962, a $92,871, France $5,762, Italy $2,690, 
United Kingdom $24,482. 

Cables nr) wires—62 tons, value $38,846. Germany $8,376, 
Belgium $3,654, United States $11,205, France $1,446, Italy $383, 
United Kingdom $13,462. 

Incandescent lamps—8,921 dozen, value $26,763. Germany 4,935 
dozen, Belgium 845, United States 2,610, France 71, Italy 71, United 
Kingdom 389. ‘ 

Telephone material—Value $11,020. Germany $1,292, Belgium 
$6,888, France 485, England $2,355. ‘ 

Telegraph material—Value $40,540. Germany $100, Belgium 
$4,310, United States $280, Paraguay $1,610, United Kingdom 
$34,125, other countries $165. 


The Incandescent Electric Lamp Company, Limited. 
—This company, the makers of the well-kaown “ Robertson” incan- 
descent electric lamps, have just taken possession of their new build- 
ing which has been erected at Brook Green. This building will 
enable the company to more than double the output of the “ Robert- 
son” incandescent electric lamp, and has been necessitated by the 
greatly increased demand. 


Water Power.—According to a Glasgow daily, a com- 
mittee of the Greenock Water Trust have had before them applica- 
tions from syndicates as to the water power, and the charge therefor. 
The committee have resolved to grant water to the Aluminium Roller 
Mill Company on stated terms. This company will have works— 
employing about 500 persons—in the vicinity of the Victoria 
Harbour. 


ELECTRIC LIGHTING NOTES. 


Acton.—The District Council is appointing a committee 
to take expert advice on the matter of electric lighting. 


Belfast.— The electrical engineer has reported to the 
Electric Committee the results of his tests at the contractor’s works 
of 8 miles of cable, and the first steam dynamo and boiler, all part 
of the plant ordered for the new installation. The erection of the 
station buildings is to be pushed forward. The question of the altera- 
tion of the system of charging to the Wright system has been con- 
sidered by the committee and will come up again. 


Bo'ness Docks.—Messrs. Thomas Meeks & Son, engi- 
neers, and Mr. Carlow, to whom the electric lighting question for the 
harbour and docks was referred, have purchased two engines, 
dynamos, and the other plant necessary. This was purchased from 
the Public Library at Edinburgh. Contracts are to be given out for 
fitting up the installation. There will be about 20 lamps round the 
dock. 


Buxton.—The ratepayers were addressed by Prof. Ken- 
nedy, the other day, on the progress of municipal electric light- 
ing. The Professor will prepare a report for Buxton. The meeting 
passed resolutions disapproving of the Council putting down its own 
installation. There seemed to be a feeling in favour of the pro- 
posals put forward by a private company. 
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Bootle.—A Local Government Board inquiry was held on 
10th inst. regarding the Council’s application for a £35,000 electric 
lighting loan. Mr. Farmer (Town Clerk) explained the scheme. 
The total was made up as follows:—Buildings, £6,000; laying mains, 
£2,695; Mr. Miller's scheme for the electrical plant, £23,152; spare 
armatures, £540; an additional return wire, £700. There was no 
opposition to the scheme, and the inspector afterwards paid a visit 
to the central station site. ‘ 


Bristol.—The Town Council on Tuesday had its attention 
called to electric lighting matters by a report from the Electrical 
Committee, to the effect that the contemplated extensions of street 
lighting by arc lamps would cost £23,000. They recommended this 
sum be borrowed, plans for proceeding with the work having been 
prepared. The Council agreed to the committee's recommendation, 
and during the speech-making upon the subject, Mr. Pearson, the 
chairman of the Electrical Committee, mentioned that the alterations 
and additions to the central station would increase their output so 
that they would be equal to 80,000 lamps.—Electric lights will enter- 
largely into the scenes at the pantomime at Prince’s Theatre, Bristol ; 
in one scene alone 600 lamps will be used. - 


Cardiff.—There was another discussion last week regard- 
ing the many months overdue contracts for electric lighting plant. 


Chichester.—The Town Council discussed the electric 
lighting question at length the other day, a proposal being before it 
from an electric lighting company, whose terms were considered favour- 
able. The Council is applying for a provisional order. 


Clerkenwell,—The Electric Light Committee has visited 
several municipal electric light plants, and a few days ago it was 
decided to inspect the Brighton station. 


Crieff.—Stiathallan Castle, Perthshire, has been fitted up 


with an electric light installation. The motive power for generating 
the electric current is obtained from the river Machany. — 


Dartford.—Mr. R. P. Wilson has been appointed to act 
as consulting engineer to the Dartford Urban District Council. 


Dublin.—The letter from the Tramways Company pro- 
posing to purchase the electric lighting undertaking, is to be cor- 
sidered by a committee of the whole house. This communicaticn 
has been published in the Review. : 


- Dundee,—A sub-committee is considering the tenders 
submitted for the extension of plant at the electric lighting station. 


Exeter.—The Electric Lighting Committee has reported 
that the posts were fixed and wired ready for lighting the main 
streets of the city by electricity, but the surveyor was still waiting 
for the lamps, which the contractors were prevented from delivering 
in consequence of the engineers’ strike. 


Glasgow.—The Town Council decided on Monday to 
utilise the electric tramway poles for electric lighting. 


Goureck.—The Electric Lighting Committee has been 
inspecting the Edinburgh electricity works, and a visit will probably 
be paid to Fort William. 


Hammersmith.—The Vestry last week considered a 
scheme submitted by the Electric Lighting Committee, prepared by 
Mr. Preece, for electric lighting extensions. It is proposed to extend 
the plant to meet any likely demand in the present or extended area 
during the next 15 months. It is proposed to extend the public and 
private lighting mains. The engine room is to be lengthened so as to 
make room for three new engines and d os of double the. present 
size. This addition will cost £2,500. e capacity of the generating 
plant will be increased so as to enable it to supply, allowing 30 per 
cent. as spare plant, 15,000 8-C.P. private lamps burning at one time 


and 150 arc lamps. Theestimated cost will be £10,600. Fifty new are - 
lamps will be required at a cost of £2,610. The extensions to mains 


will cost £4,825. Eight sub-stations will cost £1,440. Meters, 
demand indicators, consumers’ connections, will amount to £2;000, 
that is allowing for 200-customers. Contingencies, £1,025. The 


Vestry has adopted the scheme which will cost somewhere about. 


£25,000. 


Hull.—The City Council has increased the salary of Mr. 


Barnard, borough electrical engineer, from £250 to £350. 


“Ipswich.—After going into the question of lighting for. 


the new Workhouse and considering an estimate from Messrs. Taylor 
and Field, electrical engineers, a committee advised the Board of 
Guardians to go in for electric be gre preference to gas. The 
Board, however, deferred a decision until an estimate had been sent 
in by the Gas Company:- 


Islington.—At the meeting of the London County 
Council last week, it was decided to lend the Islington Vestry £14,250 . 


for electric lighting purposes. . 


Leeds,—At a meeting of the Parliamentary Committee 


last week, the Town Clerk (Mr. Harrison), and the City Accountant 
(Mr. Derry), reported on the legal and financial aspects of the pro- 
posed purchase by the Corporation of the undertaking of the 
Yorkshire House-to-House Electricity Comp After a lengthy 
discussion, in which reference was made to Mr. Justice North’s 
decision in the Sheffield case, it was resolved that the City Council 
be recommended to authorise the Parliamentary Committee to apply 
for the necessary provisional order to acquire the company’s under- 
cabjent. A sub-committee was appointed to draw up a report on the 


Leith.—The Electric Lighting Committee recently had 
the plans for the lighting of the district before it. The total numbe 
" of arc lamps required for the compulsory area is 68. ay 


Leyton.—Various matters connected with the electric 
lighting undertaking came before the District Council last week, one 
of these being a recommendation of the electrical engineer and 
Electric Lighting Committee.that extensions be carried out costing 
£20,000. This proposal was referred back for a month. 


- Liverpool.—The Street Lighting Committee inspected 
the principal thoroughfares the other night to examine the lighting. 
Previous to the tour, the Chairman of the Committee, Mr. Petrie, 
entertained his colleagues to dinner, and gave the following particulars 
re the city lighting. He remarked that the total number of street. 
lamps of every class in‘ Liverpool was 14,254, lighting 4094 miles of 
streets, 561 ges, and 1,350 courts. Of these 133 were electric 
lamps, lighting 3} miles of road, ‘and 1,593 were incandescent gas 
lamps, lighting 324 miles of road. The work of the year had 
included the fixing of 97 arc electric lamps, lighting 24 miles of 
road, 1,194 double. incandescent lamps, lighting 19} miles of road, 
108 single incandescent lamps, lighting 1? miles of road, 181 ordinary 
lamps, lighting 7 miles of road and 248 passages, lighting 6,244 back 
doors. It was proposed, in 1898, to light an additional 27 miles of 
main arteries of the city by means of 1,077 incandescent gas lamps, 
in lieu of ordinary ones, and to fix lamps in 400 passages hitherto 
unlighted, in addition to the lighting of new streets. The estimates 
for street electric lighting had not yet been finally arranged, as they 
would probably be largely governed by the operations of the Tram- 
way Committee, in connection with electric traction for street cars. 

The Lighting Committee last week considered and passed their 
estimates for 1898. They propose during next year to expend the 
sum of £136,987 in extension of electric supply, chiefly to provide 
electric energy for the new trams, and also motive power to private 
consumers. The year’s expenditure for electricity on revenue 
account was estimated at £46,030; but the profit», it appears, will 
fully cover all charges on the additional outlay. The expenditure 
for gas and street lighting, including the fitting of 27 miles of main 

— with incandescent lamps, was estimated at about 
£46,700. 


Newington.—The Vestry has decided, pending the pro- 
vision of a central generating station for the parish, to light the new 
stables by electricity from the baths installation, and an electric 
motor provided with oat-crushing machinery, maize and bean splitter, 
chaff cutter, lifting hoist, friction hoist, shafting and belting, &c., 
with all cutting, fixing, &c., at an estimated cost of £509 53., being 
an excess of £180 over the estimate for chaff cutting, &c., by means 
of a-gas engine and lighting the building by gas. -It was stated 
that the £180 in excess of the estimate would, by the use of elec- 
tricity, be saved in the first two years. 


Northwich.—The first installation of electric light in 
Northwich was completed on Saturday last. The current is teing 
supplied by the Northwich Electric Supply Company, Limited. 


Shoreditch.—The Lighting Committee submitted to the 
Vestry on Tuesday, last week, a report prepared by the chief electrical 
engineer, Mr. C. Newton Russell, on the question of lighting East Road, 
New North Road, and Kingsland Road, which he recommended the 
Vestry to light by two circuits of 21 lamps each ; and he recommended a 
similar plan: for the lighting of: Hoxton Street, Hyde Road, and 
Hackney Road. In the case of the first three streets, three-way con- 
duits are already laid on one side of the carriageway. Mr. Russell 
estimater, says London, the cost of this important extension at £6,930, 
and, when completed, almost all the chief thoroughfares will be lighted 
by the electric fight. The Lighting Committee have now received ap- 
plications for the supply of current equivalent to 18,900 8-C.P. lamps, 
Oace more they have had to refuse Bethnal Green a supply of current, 
The Guardians at first applied, and now the Vestry have asked for 
more light, but having regard to the increasing demands of Shoreditch, 
the Committee find it a at present to undertake to supply 
current in any considerable quantity in Bethnal Green. The Com- 
mittee have given a guarantee for the amount of steam required for. 
the baths and washhouses; but they haye had some difficulty with 
the-contractor as to the removal-of clinker and accompanying 
olla podrida ot tinware, &c. is 


South Staffordshire —At a mecting of the Darlaston 
District Council last week, a deputation trom the Midland Electric 
Corporation for Power Distribution Limited attended, and explained” 
its objecte, and the terms upon which they were. willing to supply 
electricity for public and private lighting, and for manufacturing 
purposes.—Formal application was made forthe Council to sanction 
the scheme, and after a long discussion the matter was referred to the 
General Purposes Committee. 

* Sowerby Bridge.—It is stated that a number of elec-. 
trical engineers in the Sowerby Bridge district are considering the 
advisability of lighting the town by electricity. ~~ 
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390, Manchester.—A special meeting of the Electricity Com- i 6 
mittee was held on Monday, for the purpose of discussing the pro- 4 piss, 
376, posed supply of electric light-and power to various districts in the a oe 
83, neighbourhood of Manchester, whose Urban District Councils are Be ee 
135 case of an application from Withington, it was arranged to hold a ae 
ed. special meeting to meet a deputation appointed from the Withington ee 
Monmouth.—In consequence of the approaching ‘com-’ 
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St. Helens.—The Health Committee last week decided 
to appoint Dr. Hopkinson as adviser and arbitrator in connection 
with the erection of the proposed destructors at the Boundary Road 
depit. Dr. Hopkinson was recently appointed to advise the Council 
on electric traction. 


’ Stirling.—An application for a transfer of the electric 
lighting order held by the Corporation to Edmundson’s Electricity 
Corporation, Limited, came before the Police Commission on Monday. 


St. Pancras.—The Vestry has approved of extensions 
to Highgate, the total cost of the scheme being £7,585. The charge 
for current is to be reduced at the beginning of the year to 6d. per 
unit at first, and 3d. after three hours per day. 


Tees,—The electric lighting and motive power installation 
which has been put down by Messrs. Ernest Scott & Mountain, 
Limited (Mr. J. G. W. Aldridge acting as supervising electrician) , for 
the dry dock at Cargo Fleet, was completed last week, and a trial run 
was made last Friday under the superintendence of Mr. Mountain 
and Mr. Aldridge. It is stated that with 10 powerful arc lamps the 
docking and undocking of ships could be undertaken at night with 
comparative ease and safety as well as in the day time. The plant is 
as follows:—Two vertical double-cylinder, double-acting, high-speed 
engines, each engine capable of giving 30 effective H.P. with a steam 
pressure of 35 lbs. per square inch when running at a speed of 300 
revolutions per minute, and fitted with cylinders 10 inches diameter 
by 8 inches stroke. The engines are complete with continuous lubri- 
cating gear, and the speed of each engine is controlled by centrifugal 
governors, driven by belt from the crank shaft. The engines drive by 
belt on to two “Tyne” dynamos, each dynamo being capable of feed- 
ae an equivalent of 800 16-0.P. lamps, the machines being construc- 

to give an output of 175 amperes at an E.M.F. of 105 volts when 
ruuning at a speed of 900 revolutions per minute. The dock ‘is 
lighted up by 10 arc lamps of 3,000 nominal O.P. each, each lamp burn- 
ing with a current of 15 amperes for 16 hours without recarboning. 
The workshops are also lighted by four arc lamps of 1,000C.P. The 
arc lamps are run in pairs, each pair being controlled by a switch and 
adjustable resistance, and the lamps are suspended from poles fitted 
with suitable head gear and counter-balance weights. The workshops 
and offices are further lighted by 47 incandescent lamps, there being 
four 8-C.P. lamps, 35 16-C.P. lamps, and eight 32-C.P, lamps. 
Twenty-four 32-C.P. incandescent lamps are supplied for lighting 
inside vessels and under ships’ bottoms, each of these lamps is fitted 
into a watertight portable lamp, with 100 feet of armoured flexible 
cable to each. From the distributing boxes, electric motors will be 
driven for drilling and other purposes in the repairs of vessels of all 


Torquay.—It is expected that the electri t will be 


Waterloo.—The Liverpool District Lighting Company 
uoted £266 for erecting six electric lamps in certain part of the 
istrict, the Council to supply the standards. The Council has not 

accepted the tender. The Chairman stated “that the tender did not 
include anything beyond wiring and providing the lamps. The 
lighting would cost 2s. 6d. per hour.” 


' Westgate.—The District Council, on 9th inst., resolved 
to apply for an electric lighting provisional order. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—The Tramways Committee is to procure 
from Manchester, Sheffield and Glasgow copies of the re on 
various systems of traction, with a view to their being 

amongst the members. 


Airdrie and Coatbridge.—It is understood that the 
British Electric Traction Company’s application for light electric 
railway powers is to be opposed by the Coatbridge Towa Council. 


Cardiff.—The Public Works and Electrical Committee 
considered last week whether the roadways through which the elec- 
tric tramways would run should be paved with wood blocks or granite 
setts. Wood blocks were favoured. 


Coventry.—Another large English order for iron goods 
and machinery has, says the North British Daily Mail, just been 
booked by American manufacturers, a commission having been 
received from Coventry for the supply of 1,500 tons of tramway rails 
and 900 tons of electrical machinery. 


Gateshead,—The shareholders of the Gateshead and 
District Tramways Company, on 9th inst., passed unanimously the 
following resolution :—‘ That this meeting of shareholders approves 
of, and adopts, the agreement made November 12th, 1897, between 
the Gateshead and District Tramways Company and the British 
Electric Traction Company, Limited.” The shareholders in the pre- 
sent company will have the option of exchanging their shares for 
6 per cent. preference shares in the new company, or selling out for 
£4 15s. per share. The shares are at present quoted at from 
£4 12s. 6d. to £4 178. 6d. ; 


Grimsby.—The Tramway Company has undertaken to re- 
construct the tramway track, and in communicating with the Highways 
and Public Works Committee, the directors say that the directors had 
taken into consideration, as they had to re-lay the whole system, the 
fact that the Grimsby Corporation were considering the advisability 
of establishing an electric lighting system. If this scheme was 
carried out, they desired to know whether the Corporation would be 
prepared to supply the Tramway Company with the power for trac- 
tion purposes. the Corporation could, the directors thought they 
coul * oy & promise that they would be prepared to put down 
heavier rails, bonded with copper, and to meet the Board of Trade 
requirements for electric traction. They wished to know the views 
= Pag Corporation on the matter. The Lighting Committee is to go 

1 


Hanley.—The Town Council will oppose an application 
by the Electric Traction Gempany. de an order to promote an elec- 
cal tramway, commencing in Tontine Street, Hanley, and pro- 
— by way of High Street, The Hollows, and Leek Road to 
urslem. 


Leamington.—The General Purposes Committee have 
declined, says Daily Tenders, to entertain an application of the Elec- 
tric Extension Company, asking for an extension of the present 
tramway lease on expiration, as they have entered into negotiations 
with the local tramway company for the purchase of their under- 


Post Office Motor Mail Carts,—The Aufomotor and 
Horseless Vehicle Journal says that the General Post Office authorities 
have within the last two or three days arranged a contract with Messrs. 
Julius Harvey & Oo. for the regular conveyance of parcel mails 
between London and Redhill, to commence last night. The van to 
be employed will be on the “ Lifu” steam principle, and will have to 
carry all the heavy Christmas mails as a start. 

Salford.—A deputation has been on a visit to Glasgaw, 


making inquiries re the working of the tramways, and into the pro- 
posed Springburn scheme. 


Southampton.—There was a report by the Parliamentary 
Committee before the Council last week on the proposed acquisition 
of the tramways. It dealt with the terms and conditions of the pur- 
chase, and said that having consulted counsel, the sub-committee did 
not recommend that the basis of purchase submitted by the Tram- 
ways Company be entertained. They recommended that the matter 
be submitted to arbitration, Mr. Joseph Kincaid, of Westminster, 
being appointed arbitrator for the Corporation. The Corporation 
discussed these pro in committee, notwithstanding several pro- 
tests made by mem against that course. 

Spain,—An order for 160 cars for the new electric tram- 
ways in Barcelona has been given out by the Sociedad de los 
Tranvias de Barcelona to the Sociedad Material de Ferrocarrills y 
Construcciones of that city. 

Sunderland,— Negotiations are pending, says Daily 
Tenders, between Sunderland Tramway Company and the Town 
Council with a view to extending the local tramways and improving 
the service by adopting electric traction. 


TELEGRAPH AND TELEPHONE NOTES. 


Bermuda-Jamaica Cable.—The ss. Scotia, with the 
Bermuda-Jamaica cable, manufactured by the Telegraph Construction 
and Maintenance Company, leaves for the West Indies early next 


Commissioners of Sewers and the Telephone Tubes.— 
At the meeting of the City Commission of Sewers on Tuesday, on the 
motion of Mr. A. C. Morton, the court resolved to prosecute an 
2 to the Railway Commissioners from the judgment of the judge 
of the City of London Court in the dispute between the Commission 
and the Postmaster-General as to the use of underground tubes by 
the National Telephone Company. 


Delays in Australian Telegrams.—The patience of 
the public has been much tried by the inconvenience arising from 
interruptions and delays on the Australian land lines. As long as 
such delays are confined to telegrams of a purely commercial nature, 
little is said either by the mercantile community or by the press, but 
when news of an international cricket match is awaited, a good deal 
of attention is bestowed on the shortcomings of these lines. Thus 
we find complaints in the daily press, at present, of delays on Austra- 
lian telegrams; in one case we are informed that the delay is due to 
the land line between Port Darwin and Adelaide having been washed 
down by floods on Thursday, the 9th (current), and the traffic being 
thus diverted over the Roebuck Bay cable is consequently a cause of 
delay. We have frequently referred to the inefficiency of the 
Roebuck Bay route, which is ostensibly an alternative route to the 
Port Darwin line. It is an interesting coincidence to call to mind 
that on the occasion of the first match played in New South Wales 
on December 18th, 1894, both land lines across Australia were inter- 
rupted for a day; and a month later, during the continuance of the 
matches, both lines were again interrupted for five or six days. We 
do not suggest that this proves any connection between cricket and 
telegraphy, but it may be that delays which are patiently tolerated 
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by business men are strongly objected to by those interested in sport, 
and so the knowledge which on other occasions may be suppressed, 
becomes public during the cricket season. Some time ago we read 
in the columns of the Times the reply to a protest which had been 
made to the Premier of South Australia by the London Chamber of 
Commerce, calling attention to “the delays in the transmission 
of messages” to and from Australia. The reply to this pro- 
test is signed by Sir ©. Todd, Postmaster-General of South 
Australia, and is dated August 3lst last, and states that “delays 
have very rarely occurred ;” and further on says, “as a rule messages 
are transmitted very quickly over the line between Adelaide and 
Port Darwin, and our difficulties as regards the new code have been 
completely overcome; I do not, therefore, anticipate any further 
complaints.” We are sorry that we cannot endorse the opinion 
expressed in this letter of August 31st, neither as to the ag 2 of the 
delays nor as to the sanguine anticipation advanced ; as since January 
7th of this year (when the line was interrupted for four or five days) 
there have been altogether, as far as can be gathered, seven cases of 
interruption, of which three have occurred since August 3lst. These 
interruptions refer only to the Port Darwin line, and do not include 
delays occurring on the West Australian line, nor those which hap- 
pened on the Java landlines during the time that the solitary cable 
between Singapore and Australia was broken down. Doubtless the 
Postmaster-General of South Australia feels it incumbent on him to 
advocate the landlines as strongly as he can, for on his shoulders 
rests in a great degree the responsibility for the attitude assumed by 
the South Australian Government in relation to the Pacific cable pro- 
jzct, which would form a really alternative route to Australia. ‘his 
gentleman in a letter toa memb:2r of the South Australian cabinet, 
reporting against taking part in the survey for the Pacific cable, 
writes with an unconscious humour in reference to the scheme, “as 
the Government are aware, I have given this subject very great and 
careful consideration, more so, perhaps, than any one else,” but as in 
the same letter he also refers to “the enormous depths of the Pacific 
estimated at 12,000 fathoms in some places,” we take the liberty of 
discounting the opinion which he expresses of his own opinion on at 
_ this subject, to eay nothing of the delays on Australian land- 
e8. 


Glasgow Telephone Inquiry—The North British Daily 
Mail of 10th inst. says:—“ A rumcur was current in the city last 
night to the effect that Sheriff Jameson has reported in favour of the 
contention of the Corporation—namely, that they should be en- 
trusted with a license to establish a municipal telephone exchange. 
On inquiry, we learn that no such intimation has reached Sir James 
Marwick, the town clerk.” “Our Edinburgh representative inter- 
viewed Sheriff Jameson last night in regard to the rumour. The 
Sheriff refused to be drawn on the point. Sheriff Jameson stated 
that he sent off his report fully a week ago to the Treasury Depart- 
ment, addressing it to Sir Francis Mowatt, one of the permanent 
officials, from whom he had received his instructions. Although a 
week had elapsed, he had received no official acknowledgment of the 
receipt of his communication. In the circumstances Sheriff Jameson 
felt obliged not to divulge the nature of his report, which, so far as 
he was concerned, was at present of a private character. Although 
he had received no official reply, he had reason to believe, from pri- 
vate communication which he had received, that his report was being 
considered at head-quarters. Sheriff Jameson explained that in the 
course of the inquiry many points suggested themselves to him which 
were not mentioned in the scope of his reference, and on these side 
questions he had ventured to make no remark. For instance, he had 
made no recommendation with regard to what action should be taken 
in the year 1911, when the telephone licenses expire. This was a 
pene which was not included in the questions addressed to him 
he Treasury, at whose instructions the inquiry was undertaken. 
had reason to believe, however, that the Treasury Department were 
anxious to have some information on this point, and if he received 
instructions, he would be quite prepared to furnish them with a sup- 
plementary report on this view of the question, besides explaining 
any other points which had not been included within the scope of his 
inquiry. Pressed to give some indication as to the nature of his 
report, Sheriff Jameson said he could not conscientiously divulge its 
contents, but he laughingly declared that it would not please any of 
the parties concerned. He had been approached by several people 


_interested in the telephone inquiry, but he had been obliged to be 


obdurate in every case. Only that day he had been solicited by the 


agent for the National Telephone Company, but even to that gentle- 


man he had to turn a deaf ear. The only consolation he could give 
him was to advise him to write to the Treasury Department for a 
copy of the report, as one of the parties interested. Sheriff Jameson 
stated that he was totally ignorant as to what procedure would be 
followed to make the report public; but he had no doubt the 
Treasury Department would furnish the public with the contents of 
the report, Being only a departmental inquiry, he doubted whether 
the report would be laid on the table of the House of Commons, but 
in any case the parties interested should be able to get a copy from 
the Sacer Department. With regard to the delay which had 
occurred in acknowledging receipt of the report, he considered that 
the Department was earnestly considering its details, and possibly 
they might desire some information on points which had not sug- 
gested themselves when the terms of that reference were drawn up.” 


Haddersfield Telephones.—The General Parposes Com- 
mittee has made a recommendation to the Council to seek to obtain 
permission from the Postmaster-General for the Corporation to 
acquire municipal control of the local telephone service. 


Interruptions in Cables to South Africa,—Since 
writing last week, we learn that the San Thomé-Loanda cable has 
been repaired, but only to be informed a day later that this cable had 
broken down again, and is still interrupted, This is the third inter- 


ruption to this section within the last six weeks, d which time 
this cable has only been working about a week. These interruptions 
to this section entirely cut off communication with the Cape and 
South Africa by the West Coast route. The proprietors of these 
cables may derive some melancholy satisfaction from the thought 
that the frequent interruptions to their lines furnish them with an 
argument in favour of the establishment of a system of cables from 
Gibraltar to Cape Town vid Sierra Leone, Ascension, and St. Helena. 
This is doubtless becoming more and more necessary as far as the 
Cape is concerned; but the small dependence which can be placed on 
the Cape route is certainly not a reasonable argument in favour of 
making this route an alternative means of communication to Australia 
as has been suggested. 


Norwich Telephones.—A large public meeting was held 
here on 8rd inst. to consider what steps to take to ensure chea' 
and better telephonic communication than at present. A resolution 
was carried impressing upon the Norwich Corporation the necessity 
of applying for a license from the Postmaster-General to establish a 
municipal exchange. A committee was appointed to follow the 
matter up. 


Telegraphic Interruptions and Repairs :— 


Brost-Bt, Pierre (Anglo, 1869) April 6th, 1898 
West Indies— 
Bt. Croix-Trinidad Nov. 30th, 1896 eee eee 
Amason Oompany’s cable— 
Parintins-Itacatiara eee May 5th, 1896 eee oe 
Obidos-Parintins +. Dec. 7th, 1896 ... eee 
Otranto-Vallona eee Oct. llth, 1897 ... eee 
Vigo-Borkum Nov. 28th, 1897 ... 
San-Thomé-Loanda ... ... Dec. 4th, 1897 ... Dec. 12th, 1897. 
” one ... Dec, 18th, 1897 ... 
Sitia-Rhodes sve wo. Dec. 7th, 1897 ... Dec. 10th, 1897. 
March 12th, 1896 eee eee 
(Columbia Barranq July 4th, 1896 eee eee 


Telephone Service in London,—The following reporton 
this subject was presented by the Highways Committee at Tuesday's 
meeting of the London County Council:—We have proceeded upon 
the reference made to us by the Council on October 12th, 1897, to 
report “ what steps can be taken to investigate the present position 
of the oo. service of the metropolis.” I¢ will no doubt be 
remem ‘that, owing in great measure to the pressure brought to 
bear by the Council, the House of Commons in 1895 appointed a 
Select Committee (of which Mr. J. W. Benn was a member) upon the 
subject, the reference boing as follows:—‘To consider and report 
whether the provision now made for the telephone service in local 
areas is adequate; and whether it is expedient to supplement or 
improve this provision either by the granting of licenses to local 
authorities or otherwise.” The Select Committee received evidence 
relative to the telephone service in London and other cities and towas, 
and Mr. W. H. Dickinson, who was then deputy-chairman of the 
Council, gave evidence on behalf of the Council! of the defects of the 
present system, and submitted estimates, prepared by thé Council’s 
engineer and by Mr. J. L. Newland, of London. The Select Com- 
mittee subsequently, in reporting on July 1st, 1895, the evidence 
taken, stated that it had not, in view of the approaching dissolution 
of Parliament, had time to consider its report, and recommended that 
& committee on the same subject should be appointed in the next 
session to consider and report upon the evidence already taken, and, 
if necessary, to take further evidence. The Committee has not, 
however, been re-appointed; and nothing further has been done by 
the House of Commons in the matter. Recently, however, the 
Glasgow Corporation having applied to the Postmaster-General for a 
license under the Telegraph Act, 1892, for a municipal service th 
he considered that to enable him to decide whether a license shoul 
be granted, an inquiry should be held in regard to the telephone 
service in Glasgow, in order that he might have the benefit of an 
independent and local investigation into all the points at issue. A 
commissioner accordingly held such an inquiry, his attention being 
particularly directed to three points as to the existing telephone 
service, viz. («) efficiency, (b) adequacy, (c) charges; but his report 
has not yet been published. We are of opinion that it would be a 
public advantage that a similar inquiry to that which recently took 

lace in Glasgow should be held respecting the telephone service in 
ndon, having regard to the pe mpm which have been made of 
the high charges prevailing, and of the inadequacy of the system for 
the requirements of the = and we therefore recommend :—(a) 
That, with the view of obtaining an investigation with regard to the 
telephone service in London, similar to the inquiry vecently held as 
regards that service in Glasgow, the Council do make an application 
under the Telegraph Act, 1892, to the Postmaster-General, for a license 
empowering the Council to provide an independent municipal tele- 
aon service for the County of London. (5) That the Highways 
ommittee be authorised to take all necessary measures to give effect 
to the above resolution. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Bilbao.—February 28th. The of State for 
Foreign Affairs has received a despatch from Her Majesty’s Consul at 
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‘Bilbao, reporting that the provisional board appointed in connection 
with the electric tramway which it is proposed to lay from Zumarraga 
to Zumaya, in the province of Guipuzcoa, invite plans and tenders, 
to be received by February 28th, for the construction and equipment 
of the line. Further particulars of the conditions of the tenders for 
the above-named tram line and branch, which together measure 30 
miles, may be es at the Commercial Department of the 
‘Foreign Office any day between the hours of 11 and 6. 


Bedford.—January 10th, 1898. The. Electric Light 
Committee want tenders for the supply and erection of a 420 B.H.P. 
-double-acting compound enclosed engine, and a 250-unit alternator 
with stationary armature. See our “ Official Notices ” December 10th 
for particulars. 

Bootle.—Jan 10th, 1898... The Corporation wants 
tenders for the supply and erection of boilers, engines, dynamos, 
switchboard, pumps, transformers, wiring, alteration of Town. Hall 
wiring, batteries, mains, street boxes, and the running of the elec- 
tricity works for three years. . Consulting engineer, Mr. T. L. Miller, 
7, Tower Buildings, Water Street, Liverpool. See our “ Official 
Notices” December 10th.for further particulars. 


Canterbury.—December 20th. The Corporation Electric 
Lighting Committee is inviting tenders for the supply of Lancashire 
boilers, and boiler house plant, steam dynamos, condensers, &c., for 
the engine house, overhead travelling crane, switchboard, accumu- 
lators, mains, arc and incandescent lamps, meters, &c. Consulting 
engineer, Mr. Robert Hammond. See our “Official Notices,” 
November 19th. 


Dundee.—December 20th. The Gas Commissioners are 
inviting tenders for a supply of service fuse boxes for the electricity 
undertaking. Electrical engineer, Mr. W. H. Tittensor. See our 
“ Official Notices” December 10th. 


’ France.—December 23rd. Tenders are being invited by 
the French Post and Telegraph authorities in Paris for the supply, in 
five lots, of 90 kilometres of electric cables. Tenders 
to the Sous-Secretariat d’Etat Postes et des Telegraphes, Rue de 
Grenelle 103, Paris. - 


Gloucester,—January 18th. The Electricity Committee 
want tenders for boilers, dynamos, overhead crane, © witchboard, 
accumulators, msins, arc lamps, meters, &c., for electric lighting. 
Consulting engineer, Mr. Robert Hammond. See our “ Official 
Notices ” December 10th. ; 


Hammersmith.—December 22nd. The Vestry wants 
tenders for the supply and erection of 2 375-H.P. slow speed vertical 
engines, and 2 300-kw. fly-wheel alternators coupled direct to the 
engines. See our “ Official Notices ” December 10th. 


Italy.—December 30th. Tenders are being invited by 
the Municipal Authorities of Catanzara, for the construction of a 
tramway between the centre of the town and the railway station, to 
be operated either by electricity, steam or cable. 


Leicester.—January 31st. The Leicester Corporation 

vites designs and tender for motor vehicles for the collection of 
house refuse. Specifications and particulars, with drawings, to be 
sent to the Chairman of the Sanitary Committee, to the office of Mr. 
-E. Geo. Mawbey, C.E., borough engineer, Town Hall, Leicester. 


Roumania.—December 31st. Tenders are being invited 
by the General Direction of the Roumanian Posts and Telegraphs in 
Bucharest for the supply of 25 tons of galvanised steel wire for 
telephone purposes. 

Southampton.—January 1st. Tenders are being invited 
‘from local firms for the electric wiring'and fitting of the electricity 
supply station, Back-of-the-Walls, Southampton. Engineers, Messrs.. 
‘Kincaid, Waller and Manville. 


Spain.—December 27th. The Municipal Authorities of 
Utrera (Seville province) are inviting tenders for the concession for 
‘the electric lighting of the town and surrounding district during a 
period of five years. Tenders to be sent to El Secretario del Ayun- 
-tamiento de Utrera (Seville). 


Singapore.— December 31st. The Municipal Com- 
‘missioners are inviting tenders for the lighting of street lamps for a 
a of five years. Particulars from Mr. C. C. Lindsay, 167, St. 

incent Street, Glasgow, or the secretary to the Municipal Council. 


Spain.—December 21st. The municipal authorities of 
‘Reus (Tarragona Province) are inviting tenders for the concession 
for the electric lighting of the town. Tenders to be sent to El 
Secretario, del Ayuntamienti de Reus (Tarragona). 


St. Pancras, — December 28th. The Vestry wants 
.tenders for the supply and erection of “arc lamp posts and circuits 
-complete,” also feeding and distributing mains. Particulars from 
the chief clerk to the electricity department. See our “ Official 
Notices” December 3rd. 


Worthing.—The Electric Light Committee want offers 
from persons willing to instal and maintain the electric light in the 
borough. See our " Official Notices” December 3rd. _ 


OLOSE 
- Richmond,—The tender ofMr. C. A. Hemingway thas 
“been the Works Qémmittee of the Richmond Main 
oard for electric lighting at a cost of £80 5s, 2d. a 


Shoreditch.—The Vestry has given the coatract to the 
Electric Construction Company for three Belliss steam engines and 
the dynamos of 250 kilowatt capacity, at a cost of £7,640. It is 
understood, in connection with the coal question for the refuse 
destructor, that 100 tons of coal is to be kept in stock in case of 
Yefuse not being obtainable on account of snow storms. 30 tons of 
Yefuse per day is being taken from St Lukes, and it was stated by Mr. 
Kershaw the other day “that for the last fortnight they had not 
burned a pennyworth of coal.” 


FORTHCOMING EVENTS. 


1897. 

Friday, December 17th, at 8 p:m.—Institution of Electrical Engineers. 
(By kind permission of the Chemical Society, at their 
rooms, Burlington House, W.) Ordinary general meeting. 
Continuation of discussion on Mr. Epstein’s’ paper on 
* Accumulator Traction on Rails and Ordinary Roads.” 

The Institution of Civil Engineers, at 8 p.m. Students’ 
meeting. Pa to be read :— The Elastic Properties 
of Steel ire.” By Mr. Archer D. Keigwin, 
Stud. Inst.C.E. “The Elasticity of Portland Cement.” 
By Mr. W. L. Brown, B.Sc., Stud.Inst.C.E. 

Monday, December 20th.—Last day for the receipt of tenders for 
electric lighting plant and apparatus for the Canterbury 
Corporation and the Dundee Gas Commissioners. 

Tuesday, December 21st.—Brazilian Submarine Telegraph Company. 
Interim dividend payable. 

The Institution of Civil Engineers, at 8 p.m. Paper by 
W. E. Dalby, M.A., &., on “A New ission 
Dynamometer.” 

“Wednesday, December 22nd. Tenders for the supply of engines and 
alternators for the Hampstead Vestry have to be lodged 
by to-day. 
- Northern Society of Electrical Engineers, at 8 p.m. Special 
general meeting at Palatine Hotel, Manchester, for the 
purpose of adopting new rules and. regulations. 
Tuesday, December 28th.—The Royal Institution. The first of a 
series of six Christmas lectures (juvenile) on “The 
a of the Electric Telegraph,” by Dr. Lodge, 


NOTES. 


Insanitary Condition of the Harrogate Electricity 
Works.—F rom different quarters have come alarming alle- 
gations as to the insanitary condition of the Corporation 
Electricity Works. Our information, which has received 
-ample corroboration, is that owing to the pollution of the 
drinking water, typhoid fever broke out some weeks ago, and 
unless we have been misinformed, it has been followed, in at 
least one case, with fatal results. The electricity works adjoin, 
if they are not actually built on, a sewage farm, and it seems 
to be generally admitted that the supply of drinking water 
passes through earthenware pipes which have been laid in the 
‘soil, the estate of which would readily permit the water 
becoming contaminated. No doubt the Corporation have by 
this time taken steps to remedy the defective water supply; 
but bearing in mind the many projected schemes of dust 
destractors and electricity works, it behoves municipalities 
in general to profit by the experience at Harrogate, and take 
ee ee or safeguarding the health of the elec- 
trical staff. 


Electricity Direct from Heat.—Mr. H. B. Cox, in a 
lecture before the “Electric Potentials” of Boston, states 
that a 1 H.P. capacity thermopile of his make would furnish 
‘sufficient energy for 10 16-C.P. lamps at a cost of only 
l cent per hour. Taking the lamps as only requiring 25 
watts each (a very low figure), this means 250 watts for one 
hour or energy at the rate of 2d. per B.T. unit. From 
‘exhaustive tests made about two years ago on a nominal 
-6-watt gas operated machine of the same type, it was found 
that the minimum possible cost per unit in London for gas 
~and cooling water was 33}d. using ordinary coal gas and 
‘water from the public supply. Of course the 1 H.P. machine, 
‘whose performance is quoted above, was on a much larger 
scale, and no doubt fired by coke or other solid fuel, but even 
then it seems questionable if the cost could be so largely 
reduced, and in the absence of further proof the statement 


-can hardly be accepted. © 
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' “Electric Organ.”—With further reference to the note 
on this subject, which appeared in our last issue, we under- 
stand that in the organ referred to small wires insulated with 
a single covering of paraffined cotton were put on to terminals 
which consisted of common joiner’s screws and copper washers 
set closely in a piece of lead-painted pine, the current in 
passing from one terminal to another had converted a large 
portion of the surface of the wood into charcoal. Large 
numbers of these wires were passed in bunches under iron 
staples, and in many places the wires were joined by being 
loosely twisted together without any soldering or other 
efficient means of connection, the joints being left uncovered. 
Electric current was obtained from a dynamo and secondary 
cells, and, we believe, the authorities of the church expressed 
surprise that the instrument did not work properly, seeing 
that it was sence recently constructed, and had since 
once or twice been rebuilt by an eminent London organ 
building firm, under the wing of a titled metropolitan 
organist. Obviously, if organ builders do not seek the 
assistance of skilled electrical men, they will bring electrical 
organ work into disrepute. 


- Electrical Engineer Wanted for Shanghai.—The 
Council of the Foreign Community of Shanghai require a 
chief municipal electrical engineer at £460 per annum. For 

ticulars as to general conditions, qualifications, &c., see 
our “ Official Notices.” Applications have to be lodged in 
London by January 15th next. 


Comparative Economy of Direct-connected and 
Belt-driven Generators.—Very recently the Railroad 
Gazette endeavoured to obtain from some street railway 
managers and from engine builders information concerning 
the relative economy between direct-connected and belt- 
driven generators in electric railroad work, but these 
inquiries met with no favourable response, inasmuch as 
accurate tests had not been made. Now, however, says the 
Western Electrician, such a test has been made at the power 
house of the Chester Traction Company, Chester, Pa. A 


tandem compound condensing engine, built by Robert 


Wetherill & Oo., with cylinders 20 and 36 inches by 48 


inches, and designed to run at 100 revolutions a minute, 


was direct-connected to an eight-pole 400-kilowatt multi- 
polar General Electric generator, running at 100 revolutions. 
The engine was supplied with steam from four horizontal 


‘return tubular boilers, burning a fair quality of Likens 


Valley buckwheat coal, free from moisture. The resulis of 
the test, which lasted 17 hours 80 minutes, showed that the 
coal consumed in pounds per kilowatt-hour was 3°004, and 
the coal in saa per engine horse-power was 2°242. This 
test was followed by one on two condensing engines with 
cylinders 22 by 48 inches, and running at 80 revolutions. 


‘These engines were also built by the same company as 


those used in the other test, and were supplied with 
steam from the same source as the compound engine. 
Coal from the same source was used in both cases. 
The boiler pressure was 100 lbs. A Westinghouse compound 
railroad generator of 225 kilowatts was belted to each engine. 


‘The results of this test showed that the coal in pounds per 


kilowatt-hour was 3°882. The feed water per engine horse- 
power was 2°901. A comparison of the two results showed 


‘a saving in coal of 22°7 per cent. in favour of the tandem 


compound, and while this saving would have been less had 
there been one instead of two generators in the latter case, 
yet the results show unmistakably the economy of direct- 
connected units. Besides this, J. D. Rostron, civil engineer 
of the Chester Traction Company, points out that the dif- 
ference of the interest on the cost of installation would be 
comparatively small, and would reduce the foregoing figure 


but about 74 per cent. Referring to the tests, Mr. Rostron 


writes as follows: “I have made other tests upon the same 
pair of engines, and the results show an economy of 20°6 
and 21°3 per cent. I wish to note, however, from close 
observations, I find compounding or railroad work is pro- 
ductive of good resulta, providing the proper method of 
valve setting is adopted. I arrived at the present stage of 
economy after changing the relation of cut-off in the two 
cylinders three times on the present compound engine. One 
point to avoid is receiver expansion, which is a great loss.” 


Lectures. — Before the Mason’s College Engineering 
Society at Birmingham on 9th inst., Mr. R. H. Housman 
read a paper on “Transmission of Electric Power.” The 
lecturer gave some interesting figures, showing the cost of 
electric power as governed by the load factor and capital 
outlay. He also compared the various items in the cost of 
production of current in factories with the cost in the case 
of a typical central supply station, his conclusion being that 
electric power can be produced much more cheaply in the 
former case than in the latter. He showed how the efficiency 
of a motor varies with the load, and how much more econo- 
mical it is at light load than a steam engine. The lecturer 
further urged the advantage of fairly large motors, each 
driving a shop, over small ones driving one machine. A 
discussion followed on the economy of electric transmission 
as compared with belts or ropes. ; 

At the Glasgow University Engineering Society on 10th 
inst., Mr. H. A. Mavor lectured on “ Recent Applications of 
Electrical Engineering.” 

Before the Doncaster Scientific Society on 24th ult., Mr. 
T. Cuttriss lectured on “ Electricity in Vacuo.” 

Dr. Fleming lectured last week at the Crouch End Social 
Union on “ Electric Discoveries during the Queen’s Reign.” 

Mr. Richard Kerr, F.G.S., lectured at the Music Hall, 
Aberdeen, on 9th inst., on “ Wireless Telegraphy.” 


Fixing Leather to Metal.—The Scientific American 
quotes from a German paper the following directions to be 
followed in order to fix leather to metal :—“ Digest one part 
(weight) coarsely crushed gall nuts with eight parts (weight) 
of distilled water about six hours and filter through linen. 
Then pour one part (weight) of cold water over one part 
(weight) glue, leave it standing for 24 hoursand heat the whole, 
whereby a concentrated glue solution is obtained. Now coat 
the leather with the warm gall nut extract, bring the glue 
solution on the roughened and warmed metal, lay the leather 
on it, press it firmly, and allow to dry in the air. The leather 
will adhere so firmly to the metal that it cannot be separated 
without tearing it.’ 


Lubricants for the Preveation of Sparking.—In a 
recent article in this journal describing an “Emery Wheel 
Machine for Commutators,” the writer referred to attempts 
which had been made to reduce or prevent sparking at the 
brushes by reason of flats onthe commutator. The writer added 
that the application of various mixtures of lubricants and con- 
ducting agents, as a rule, only give temporary relief, and the 
application of emery paper or a smooth file soon becomes 
necessary. We have now received from the Kingfisher Patent 
Lubrication Company, of Leeds, a lengthy communication on 
this subject, and they hint that the writer of the above- 
mentioned article was unacquainted with the properties of 
their anti-friction compound, which they claim pre- 
vents all wear, friction, or sparking, and is a good con- 
ductor of heat and electricity. The inventor of this 
“ Emissary ” lubricant is stated to have made the following 
among other tests :—He has accurately measured the com- 
mutator of a large dynamo before and after a 12 months’ 
run of 10 to 12 hours per day, during which period the 
brushes were neither trimmed nor removed. At the end of 
that time it was impossible to detect any appreciable wear in 
either commutator or brushes, and no grooves or ridges could 
be detected under or between the latter. The prevention of 
actual contact of the metallic surfaces by the interposition 
between them of a very thin film of the Emissary compound, 
was responsible for this result. Our correspondents then 


F gy to claim various qualities for their compound which 


ave already been notified in these columns, and they 
compare their Iubricant with that supplied by other firms. 


The Paris Exhibition of 1900,— The Hungarian 
Government, under the auspices of his Excellency M. Bela 
de Lukacs, is making extensive preparations for participating 
on a large scale in the forthcoming Paris Exhibition. At 
a recent meeting held at the Buda Pest Chamber of Com- 
merce, M. de Lukacs stated that in the Machinery and 
Electricity Sections Hungary will make an important display, 


_ which will in no respects be behind that of other countries, 
‘and is expected to surprise the world at the great vrogress 


made by Hungary in this direction. 
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Waterproof and Fireproof Wood,—In order to render 
wood waterproof and fireproof, the following “ silicification ” 
} is made use of according to the Gewerbe, and is 
quoted in the Scientific American. The small boards are 
first laid into a waterglass solution of 5° to 10° Bé., where 
they are left 10 to 12 hours, when they are taken out and 
allowed to drip off. After drying, they are placed in a solu- 
tion (gravity 2° to 3° Bé.) of calcium chloride, magnesium 
chloride and ammonium chloride. In this they are left four 
to six hours, and after dripping off and drying again, they 
are ready for use. 


Vacant.—The Trinidad Government want 
an — engineer. See our “ Official Notices” for par- 
ticulars. 


Laws of Induction Poetically Expressed. — The 
Electrical World prints the following from an old copy of 
Blackwoid’s Magazine, on the laws of induced currents :— 

Around the magnet, Faraday, 

Is sure that Volta’s lightnings play ; 
But how to draw them from the wire. 
He took a lesson from the heart; 

Tis when we meet, ’tis when we part, 
Breaks forth the electric fire. 


Electre-deposition of Gold.—We understand that Mr. 
Charles Butters, the managing director of the Rand Central 
Ore Reduction Company, who for several years has worked 
the Siemens & Halske process, has bought Mr. Andreoli’s 
Transvaal patents for the electro-deposition of gold, and has 
asked for a six months’ option for * gpa patents. 


CITY NOTES. 


The Rand Central Electric Works, Limited. 


THE meeting of this company was held on Tuesday at Winchester 
House, Sir C. Rivers Wilson presiding. 

The Cuarrman said the company had been in existence something 
over 24 years, and he thought the shareholders might now reasonably 
expect to know what results had been obtained by the expenditure 
and the labour which had been bestowed upon the undertaking. 
The ealient features of the engagements between the company and 
the contractors were that it was contemplated that the works 
should be completed within 18 months from May 5th, 1895— 
that was to say, on November 5th, 1896; but, as he explained 
to them at the last meeting, they had under the powers 
sonferred upon them extended that period to November 20th. After 
the fulfilment of the contract had been certified by their engineer, 
they entered upon what was called a period of maintenance which 
was to last three years, during which the works were to be main- 
tained at the cost of the company by the contractors, and then during 
that period of three years ran also another iod—a period of 
guarantee during which the minimum dividend was guaranteed by 
the contractors, and following that period of maintenance came 
another period of five years during which the contractors would act 
as their consulting engineers; It became evident from reports which 
reached them that it would not be possible for the contractors 
to complete their work by that date. They must take into 
‘consideration the enormous difficulty and the complexity of the 
work, which, in many of its features, was of a very novel character. 
At the very outset of the enterprise he (the chairman) thought the 
contractors had-shown some amount of boldness in undertaking to 
finish the works in so comparatively short a period, and they therefore 
thought that no blame could be attached to them if they failed to 
complete them within the specified time ; consequently they thought 
that every forbearance should be shown them. Under the contract 
it was within the competency of the directors to impose a penalty 
of £500 a week upon the contractors, which might run for a year, so 
long as the works.were not completed. But in the interests of the 
company the board did not consider it advisable to enforce that clause ; 
_but they bad come to an agreement with the contractors,under which 
the period of- completion was to be taken as from January 1st, 1897, 
instead of November 20th, 1896, the contractors undertaki 
that from that date their guarantee of interest and dividend should 
begin torun. The works had now been completed, but as from the 
first of last year the shareholders were in receipt of guaranteed inter- 
eat at the rate of 6 percent. per annum. Coming to the question of 
the work which had been done, and which was in prospective, they 
might remember that the nature of the work which they contracted 
to perform was of two characters. It was mainly in connection with 
sapplying motive power to mines, but they had also entered into 
arrangements for supplying lighting power. They had entered into 
aegOtiations to supply lighting power to two stations on the 
Netherlands Railway, and also for a portion of Johannesburg 
township, and he might tell them that they had entered into con- 
tracts which would absorb the total horse-power they were 
in a position to supply. On October 15th last the engineer 


gave his certificate to the effect that the works had been completed 
to his entire satisfaction as from July 1st last. Work, however, had 
been in operation ever since the early part of May, but only partially, 
At the present time, the whole of their ——— was in full work, 
They would not be surprised to learn that the working of the under. 
taking had not been without certain incidents not altogether of an 
agreeable character. There had been occasional stoppages and inter. 
ference with their lines, and they were subject to certain outrages 
at the hands of malignant persons. He was glad, however, to sa 
that since they had issued notices of £100 reward for the detection 
of the offenders the outrages had ceased. There had also been a few 
accidents at the works, but, fortunately, not of a very grave nature, 
He thought they might very fairly congratulate themselves that 
the undertaking had been accomplished with so few cessations 
of work and so few stoppages. Their relations with the Govern- 
ment had been of the most satisfactory character, which was 
a matter of the very greatest importance in that country. 
They had made a very satisfactory arrangement with President 
Kruger, personally, for an extra supply of water from his own dam, 
on very satisfactory terms for the company. He did not wish to be 
too optimistic, but he did see for the company in the future possi- 
bilities of great extension and development. In the early part of 
next year they would issue a complete balance-sheet up to December 
81st, but as he had told them, the dividend was secured, and would 
be payable early next year. 

an GrorGE ZwILGMEYER seconded the motion, and the report was 

opted. 


Bournemouth and Poole Electricity Supply Com- 
pany.—The prospectus of this company, which has a nominal 
capital of £150,000 in 7,500 44 per cent. £10 preference, and 7,500 
£10 ordinary shares, has been before the public this week, and the 
list closed yesterday afternoon for both town and country. The 
Electric and General Investment Company, Limited, on behalf of 
the County of London ard Brush Provincial Electric Lighting Com- 
pany, offered for subscription 6,000 preference shares at £10 10s., 
and 6,000 ordinary at par. The directors have power to raise £75,000 
in debentures. The object of the company is to acquire the interests 
of the County of London and Brush Provincial Company in the 
Bournemouth and District Electric Supply Company. The. latter 
company had a capital of £50,000 in £5 ordinary shares, 5,725 of 
which have been issued and fully paid up. Loans were outstanding 
at November 25th, 1897, amounting to £63,891. The progress, 
expenditure, &c., of the Bournemouth Company, is detailed in the 
prospectus. On November 30th, 1897, the equivalent of 25,837 
8-C.P. lamps were applied for, an increase of 2,634 since the 
beginning of 1897. It is estimated that the financial year ending 
December 31st, 1898, will show a profit of from £5,000 to £6,000. 
The directors of the company are Lord Rathmore (chairman), Messrs. 
F. W. Reynolds, F. E. Savory, J. A. Hosker, A. H. Sanderson, and 
R. Percy Sellon. The registered office is at Moorgate Court, E.C., 
and the secretary is Mr. H. B. Renwick. 


The County of London and Brush Provincial Elec- 


tric Lighting Company, Limited.—This company is making a 


further issue of 10,000 ordinary shares of £10 each, being balance of 
the authorised ordinary share capital of the company. The shares 
are issued at the price of £10 per £10 share. The directors have 
decided to allot the 10,000 shares pro rata to the holders of the exist- 
ing 30,000 fully paid ordinary shares who were registered in the 
books of the company on November 29th, or to their nominees. 
Such shareholders consequently are entitled to subscribe for the 
present issue at the rate of one share for every three rg, Han sa 
they already hold. Applications have to be lodged with the rs 
not later than December 21st. 

National Telephone Company.—The transfer books 
of the 34 per cent. debenture stock will be closed from the 18th to 
81st inst., inclusive, for the preparation of the warrants for the half- 
year’s interest due January Ist. 

Improved Electric Glow Lamp Company, Limited. 


—A meeting of this company was held yesterday, at Cannon Street 
Hotel, but our representative was refused admittance. 


Electric and General Investment Company, Limited. 


_—Warrants for the interim dividend on the ordinary shares for the 


half-year ended November 30th have been posted. 


Smithfield Markets Electric Supply Company, 
Limited.—The shares offered for subscription have been con- 
siderably over-subscribed. 


TRAFFIC RECEIPTS. 


The City and South London Railway Company. The receipts for the week ending 
December 12th, 1897, were £1,101; week ending December 13th, 1896, £1,075; 
increase, £26; total receipts for half-year, 1897, ‘£22,981; corresponding 
period, 1896, £23,022; decrease, £41. 

The Cuba Submarine Telegraph Company. The receipts for the month of 
— were £2,612, as compared with £3,997 in the corresponding month of 

ast year, 

The Liv Overhead 
December 12th, 1897, amounted to £1,296; 
£1,098; increase, £198, 


The Western and- Brazilian Telegraph 


Rail Company. The receipts for the week ending 


The receipts for 


Limited. 
the week ending December 10th, 1897, ded: 17 per cent, of th 
gross receipts payable to the London Plating Brasiiian Relegraph 
_pany, Limited, were £2,773, 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Present | Dividends tor a... 
issue, the last three December 15th 
African, Direct Ltd., 4 Deb, eee oe eee eee eee 
Amason Telegraph Limited, one eee 10 eee eee 54 64 64 eee 
lo- American soe eee eee Stock £2 2s. £2 9s.|£2 13s. 58 60 38 €0 59 534 
do. 6% 180/65 1054 [105 106 105% | 1°43 
Do, do. Defd. eee eee Stock oer see 123 12% 12} 12? 12,4 123 
130,000 Babmarine eee eee eee eee 10 7 % 7 % eee 16 164 16 164xd 163 ee 
Do, 5 %, Debs., 2nd series, 1986 .. |100}5% -118 [114 
Okili ep Ltd., Nos. 1 to eee coe 5 28% 4 % 4 % 3 34 3 $4 = 
1001/7% 17% | 7%/183 - 188 |183 —188 
Do. Do, Sterling 500 year 4% Deb. Stock Red. |Stock] ... |L05 —107 —107 1064 | 1053 
Consolidated Telep. 10/-| 18% | 18% | 2%) 
Ouba Teleg., Ltd. eee eee eee eee 10 8 % 8 % 8 % 84 94 84 93 98 
"10% 0am. Pro. 0% 10%} 10—11 | 
Do. do, % Debs. Nos. 1 to 6,000 we | 50 44% | 44% | 44%|103 —106 % —106% | ... 
Do, 5 De A 1899 eee 100 eee eee 
Do. «4 Mort Dov Red [Stock] 4% |4%| - 193 180 —133 | 131 | 
Bastern Extension, Australasia and Ohina Teleg., Ltd. ...| | 7% 18% | 18g | 
Do. 5% (Aus. Gov. Bub.), =. }100 5% 15% | 1c4 |tco | 
Do. do. Bearer, 1,056—8,975 and 4,827—6,400| 100 |5%|5% | 5%|101 104 |101 —104 | 1033 
Do, 4 % Deb. Btock eee eee 4 % 4 % 4% i31 134 132 —185 
and South African Litd., 5 % Mort. 
african ‘Teleg. Led. Mort. | 5% | 104 100 -104 | 
Do, do. bearer, 2,844 to 5,500 | 1001/5 % | 5% 5%|101 104 —104 
Do. 4 % Mort. Debs. Nos. 1 to 8,000, = orl 4% 14% | 4%|103 106 |103 —106 | 1054 | 1043 
Do 4 . Mt. Debs. (Mauritius Sub.) 1t08,009 | 25/4% | 4% 4%| (8 111% —111% 
Globe Ltd. eee eee 1¢ 4 4 % % 114 12 ll 12 wee 
Do. do, do. 5 % Debs, | 10: 5% 5%|1u2 —105 [102 —105 
Indo-B Teleg., Ltd. cee eee oor see 25 10 % 1a % 10% 52 55 52 — 534 52 
London Piatino-Brasilian Ltd. 6 % Debs. ... we | 100 16H 16% 107-10 —110 
Montevideo Telephone 6% Nos. 1 to 28,000... eS % 2— 2% 
National Teleph., Ltd., 1 to 484,597... | 1 | | 6§ 6,55 
Do. 6% Oum. ist Pre... 16%} 6%/15 17 15 17 
Do. 6 % Oum. 2nd Pref. @16% 16% | 14 - 16 14 — 16 
Do. 5 % Non-cam. 8rd Pref..1t0 119.284 §/5%/5% | 5%| 6-— 6&8 6— 6 
1,829,471 83 % Deb. Stock Red. ves [Stock] 34% | 59% | 34%|104 19 [104 —109 1€64 | 
171,504 | Oriental & Blec., Ltd., Nos. 1 to 171,594, fully paid | 4% 15% | 5%| 4% | 
100,0002| { Pacific Muropean Ltd, 4 % 14% | 110 [107 110 
11,839 euter’s Ltd. eee coe eee eee ane eee nd? 5 % 5 74 4 84 
3,381 | Sebmarize Oables Trast | der : o 241 136 «141 136 
146,7332 Do, do. 5% Debs... .. .. Stock} ... | 102 [102 --107 
15,609 | West African Telog., Ltd., 7,501 to 23,169 ... 10} nil 54 4} 54 
213,4002 do, do, 5% Debs. |100/5% 15% 5%|103 106 - 106 
64,256 | Western and Brasilins Teleg., Ltd... ~ | 613% 13%) 2%] 94 10 92 10} 
$3,129 do. 5 % Pref, Ord. 5% 15% | 72 73 
33,129 Do, do, do | 23 - 33 
$82,280 do. 4% Deb. Stock Red.... ... —109 |106 —109 
88,321 West India and Panama Teleg., Ltd, eee eos le 1% 1% 1 % 4- 2 eee 
34,563 do. do, 6 % Oum. Ist Pref. 101/6% | 7H | 72- 
4,669 Do. do, do, 6% Oum. Pref, | 6%] 5- 7 5— 9 
80,0002} Do, do, 5 % Debs. No.1to1,see ... | 188 | 5% 15% | 5%|107 110 107 - 110 
1,163,000$| Western Union of U. 8. Teleg., 7 % Ist Mort. Bonds _... |$1000}7% | 7% 7%|103 —107 105 110 1094 
160,100/} Do. do & Btar. Bonds. .. |100}8% 16% 6% 1100 —105 —105 
ELECTRICITY SUPPLY COMPANIES. 
$0,000 | Oharing Uross and Strand 5 6 %| 124— 1 124 13 139 | 13 
26,000 |*Ohelsea Blectricity Supply, Ord., Nos. 1 to 10,277...| |5% | 5 %| 104-11 11 
40,000 Do, do, 6 % Oum. Prof., 1 to 40,000 | 101/6% |6% | 6%| 17 — 18 17 — i8 173§| 172 
400,000 Do. 5 % Deb. Stock, Scrip. (iss. at £115) all paid | ... | 5% 15% | 5 %|131 —186 (131 —136 a eee 
30,000 |Oounty of Lond. & Brush Prov. Lg, Ltd.,Ord.1-—30,000 | 10] ... | md | nil | 148— 153 | 133 - 133xd) 1 133 
10,000 | House-to-House Elec. tage Supply, Ord., 101 to 10,100 9— 93 9— 10 94 9} 
12,500 Be. Ord., 50,001. 62,500, ise. at £2 prem. vee | 194 | 184 - 194 1833| 18 
220,0002 Do. first m debenture stock coe eee 43% 48% 44% 119 —123 119 123 see see 
6,452 | Notting Hill Blectric | - 10 | 1H 1 SH | 4%] 18h: | 18) 18g | 18} 
19,980 |*8t, Jamoa’s & Pall Mall ht Oo., Ltd.,Ord.,101-20,080 | 5 | 6% | 74% | 104%| 164— 174 | 17 — 18 17¢ | 173 
20,000 Do, do. 17% Pref, 20,081 to 517% | 7%| 10 —11 10 -~ 11 le 
50,000 Do, do. 4°% Deb. stock Red. eee Stock oon - eee 103 —106 103 —106 oes 
43,341 | South London Electricity Supply, Ord., £2 paid... | | | 8 2— 22 233 
79,900 | Westminster Biectnic Suppiv Vorp., Ord., % 80,C00 17%! | 16 17 1 16 


* Subject to Founder’s Shares, 
t Unless otherwise stated all shares are fully paid, 


+ Quotations on Liverpool Stock E 


Exchange. . 
1 Dividends paid in deterred share warrants, profits being used as capital, 
§ Dividends marked § are for a year consisting of the lateer part of one year and the first part of the next, 
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SHARE LIST OF ELEOTRIOAL COMPANIES—0ontinucd, 
electr 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. mneco 
few 0 
Stock Business done 
Present Dividends for a for 80 
Tesue, Share| the lat three yours, | | | the m 
1896. | Highest Lowest desig 
30,000 | British Electric Traction ve | | 15 — 154 16 | 16 | 153 spec 
90,000 | Brash Elecl. Enging. Oo., Ord., 1 to 90,006... 8 | 23% | «. 3 3 2 1g to & 
90,000 Do, do, Non-cum. 6 %& Pref., 1 to 90,000 213%] ww 2 2 28 engin 
125,0007 Do. do. 43 % Perp. Deb. Stock.... [Stock 44% | ... 107 —111 —112 
50,000 Do. do. 44% 2nd Deb. Stock Red. ... |Stock) ... se 98 —102 {103 —105 ‘i 
19,126 | Central London Railway, Ord. Shares | 10] 93— 10 94— 10 
143,106 Do. do, do. £6 paid coe eee 10 eee eee 54— 6 53— 6 5g 5} 
58,830 Do. do. Pref. half-shares £1 pd. 1— 15 1— Fr 
61,777 Do. do. Def. do. £5pd, 44— 43 43 Natic 
630,0007| Oity and South London Railway... eee sion 138% | 66 — 65 66 — 68 674 | 664 been 
28,180 Crompton & Oo., Litd., 7% Oum. Pref. Shares, 1 to 28,180 5 | mil | 2— 2% 2— 2 ove ose 
17,139 Do. do, do. “A” Shares 01—017,199 | |5% | 54%| 5h | 44— 5 mitte 
110,000 | Blectric Oonstruction, Ltd., 1 to 110,000 ... 2) nl | 24— 24 23 for 
16,348 Do. do. 7% Oum. Pref.,1t016,943...| 2/7%|7% | 38 | 38 
91,195 | Hlmore’s Patent Oop. | | | 2 It is 
275 | Elmore’s Wire Mfg., » 1 to 69,385, issued at 1 pm. ... 2) nil ove 4— direc 
8,000! Do. do. do. 7% Pref... 10/7% | 19h | 184-195 | ... that 
60,000! Do. do. Mort. Deb. Btock |Stock| ... | 44% | 43% [110-115 [110 —115 [114 |. ... Elect 
50,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd. . ... | 10 10% |10% | 10 %| 224— 234 | 23 — 24 238 | 23 enc, 
300,000 Do. 4% 1st Mort. Debs | ... ove |103 —107 |103 —107 set 
87,500 eee eee eee 10 13% 23% 23% 114 — 11§ rema 
| Telegraph Oonstn. and ; we | [20% [15 % 115 %| 36—39 | 36—39 | 37% | 57 ditio 
150,00¢ do. Bonds, red. 1899 | 5% |5% | 5% |102 —105 2 —105 has 
Waterloo and City Railway, Nos. 1 to vee oo | 10] | 124— 18 124— 13 12 | stud 
Quotations on Liverpool Stock xchange. all chases exe telly paid. Last dividend paid was 69°), for 1890, TAB 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next, an vd Na Ree ; 
Crompror & Co.—The dividends paid on the ordinary shares (which have not a Stock Exchange quotation), are as follows : 1892—0°/.§; 1891—7°/,§ (s90—9° : 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED — 
Supply Company, Ordinary of £5 (£4 paid), 73, | London Blectric Supply Corporation, £5 Ordinary, 2{ —23. 
Contraction ontion, 6 Debentures, 10 —105 Parker, Ltd., £10 (fully paid), 123, 
use-to-House Company, bentures of £100, 108—111. ty Com Ordinary Shares 
and Knightsbridge Blectric Lighting Oo: Limited ) pany, — 
(tully paid), Dividend, 1896, on Ordinary 1895 
* From Birmingham Share List, Bank rate of discount 3 per cent. (October 14th, 1897). _ po 
= 
| NOTES ON RATING ELECTRIC POWER of the economy of electric power plants, that it will not be "1 
PLANTS UPON T amiss to quote them here :— — 
N THE HEAT-UNIT STAN- “It is impossible that competent engineering ability should 
DARD.* be confined exclusively to the manufacturing industries. % 
“Tt canvot be assumed that the average intelligence of the 
By Wm. 8. ALDRICH, Morgantown, W., Va. designers and operators of electric light stations is inferior to 
that displayed in establishments of different character, and 1 
yet the enormous discrepancy between the actual results and 
THESE notes refer to a papert on this subject read by the those which should be realised surely deserves some attempt 
author before the Hartford meeting (May, 1897), of this at explanation. u 
society. No comparative data were given in the original “It is but proper to note that the committee has chosen 
paper. It was known that the Committee on Data of the the record of a very high duty as a basis of comparison, and 
National Electric Light Association had a report in prepara- that the nature of the exacting service of electric light and 1 
tion for the Niagara Falls Convention, June 8th, 1897. street railway plants precludes the possibility of a close 
This was the fourth, and probably the last, of such valuable | approximation to the highest economy under more favourable 
reports. It was deemed expedient, rather than refer tothe conditions; but these figures are entirely unexpected, and 1 
previous reports, to await the publication of the 1897 incidentally somewhat ridicalous, considering the energy | 
report for the data needed in discussion of the author’s | with which the last per cent. of efficiency of the electric 
paper. apparatus is insisted on by its users. 
he earlier reports of the above Committee on Data have “ Possibly some reason for such a remarkable state of 
been full of instructive information relating to many types | things may be found in the miscellaneous engineering errors 4 
of steam power electric plants. In all of the cases finally | which usually follow an igrorantly wasteful policy, but these ob 
reported, their rating has been based on watt-hours per pound = are as frequently met in other power plants. Perhaps, also, mi 
of coal. Over three years ago Mr. F. M. Rites, at the | stations improperly proportioned and generally unfitted for : 
Montreal meeting of our society, discussed the data of the | economic competition may be found in the list, but these are eng 
Washington Convention of the Association (1894). His far from sufficient to account for such universal failure to ac 
remarks} at that time were so pertinent to the whole question _realise even a moderate degree of efficiency. pe 
“There seems to be but one general explanation applicable ho 
* Paper read at the New York meeting (December, 1897), of the to electric light or railway stations whichcan account with any Cer 
American Society of Mechanical Engineers. degree of probability for such extravagant fuel consumption, po 
} Transactions of the American Scciety of Mechanical Engineers, and that is the excessive wastefulness of the steam engine 90 
Vol. xviii., No. 733, “Oa Rating Electric Power Plants upon the d : diti f load.” fol 
Heat-Unit Standard,” by William 8. Aldrich. 
t Transactions of the American Society of Mechanical Engineers, It is proposed in the present paper (1) to discuss briefly th 


Vol. xv., No. 599, “A New Method of Compound Steam Di aces, 
by F. M. Rites. mpo Distribution, 


the progress shown during the past four years in the economic 
performance of steam power electric plants as summarised by 


J 
‘ 
| 

a 

| 


Vol. 41. No. 1,047, Ducemaze 17, 1897.] THE ELECTRICAL REVIEW. 875 


the Committee on Data of the National Electric Light 
Association ; (2) to ehow that the very low economy of such 
electric light and a stations is not entirely due to 
uneconomical engines variable loads ; (3) to present a 
few notes upon a further consideration of the heat-unit rating 
for such plants. This treatment will have specially in view 
the necessity for some standard rating by means of which the 
design, installation, testing, and management, as well as 
specifications and contracts for these plants, may be reduced 
to a satisfactory basis for advancing this industry along 
engineering lines. 
1.—PERFORMANCE OF ELECTRIC POWER PLANTS ON A 
Coat Basis. 


From the several reports of the Committee on Data of the 
National Electric Light Association, Tables I. and II. have 
been compiled. An inspection of these will show what little 
progress has been made during the last four years in such 
installations. In fact, the expectations of the (1894) com- 
mittee seem not to have been realised, in that they looked 
for much better values in the reports of subsequent years. 
It is a matter with which the mechanical engineer is most 
directly concerned. His work in the design and installation 
of even the most recent central station is open to criticism 
that cannot be applied to the electrical features of the same. 
Electrical engineers themselves acknowledge that the effici- 
ency of the modern dynamo has practically reached the limit 
set by structural and economic considerations. Mr. Rites’ 
remarks, quoted above, are singularly applicable to the con- 
ditions existing at the present day. In the light of what he 
has said, the following comparative data should be carefully 
studied by the mechanical engineer. 


I.—SHow1ne Resutts oF Four YEARS’ Progress 
IN THE EconoMIC PERFORMANCE OF STEAM POWER 
ELectric PLANTS. 


| | 

| Convention ot | Mo. of Watt-hours per pound of coal. 
ion 
Year. | Light | Stations 

Association at— | ported. | Maximum. | Minimum. | Average. 

1894 Washington ... | 65 208 25 | 91:7 
1895 Cleveland .... 24 262 36 | 128 
1896 New York ... 81 237 33 108 
1897 Buffalo | 14 2635 98:7 | 156 


Chestnut Hill i station engine at Boston—a steam 
consumption of 11°22 lbs. per horse-power per hour, or an 
effective pump horse-power per hour on 1°34 Ibs. of coal. 
If the efficiency of the direct-connected electric generators 
should compare favourably with that of the pumps of this 
engine, with no allowance for variation in load, anthracite 
coal used in the plant with the same economy of installation 
shoald produce 557 watt-hours per pound of coal. 

In the 1897 report of the committee, Mr. F. R. Low, 
member of our society, very fully discussed the several 
sources of loss in the electric power plant, stating the discre- 
pancies would be made up mainly from the following items : 
(1) Decreased boiler efficiency; (2) lesser normal efficiency 
of engine ; (3) impaired conditions of engines; (4) unfavour- 
able engine load; (5) leakage; (6) condensation ; (7) auxili- 
aries; (8) heating. It is not our purpose to discuss this 
admirable report; but there is no reason why every feature 
of installation of an electric power plant should not be as 
fully considered in design and construction as.in the case of 
the modern high-duty pumping station. In fact, it has been 
repeatedly pointed out that the chief differences are those due 
to the running conditions of electric plants, and not entirely 
due to sudden and wide variations of load. Messrs. A. G. 
Pierce and R. 8. Hale report * of the performance of the. 
Boston stations of the Edison companies: “In our test we 
have finally found the variation due to causes which we first 
thought negligible, to be more than the variation due to the 
change of load.” 

In this connection it is important to notice the results of 
Mr. H. A. Foster’s analysis of the tests of 22 different power 
plants.t These included manofacturing establishments, 
electric light stations, pumping engines, &c. Plants above 
200 horee-power show a remarkable uniformity in fixed 
charges ; namely, interest on first cost, depreciation, taxes, 
and insurance. The operating expenses gradually decrease 
in plants from 200 to 1,000 horse-power, above which capa- 
city the operating expenses seem to remain remarkably 
uniform and quite irrespective of load variations. The large 
electric stations supplying many smaller industries are 
scarcely affected by the instantaneous load changes in one or 
more of these particulars. 

The conclusions to be drawn from all of the preceding 
clearly indicate that the economy of the modern high-duty 
pumping engice plant is due toa refinement of design and 
economic arrangement of the installation that has not yet 
been reached in the electric power p'ant. Anything which 


TasLe If.—EQuieMent OF THE Stations Given Taste I, SHowrnc THE Maxrmum AND Minimum Econony. 


| 


Year. | Economy. Boilers. Engines, 
Maximum (208) 

1894 


18954 | Minimum (36) Horizontal tubular. 
Maximum (237) | Horizontal tubular. 
18964 | (33) Horizontal tubular. 
Maximum (2695) Water tube. 


1897) | Minimum (98-7) | Horizontal tubular, 
and water tube. 


densing. 


condensing. 


Compound con: 


A comparison of the above, with some of the best results 
obtained in modern mill engines, has been noted by the com- 

n the 1894 report compared to the performance of the 
engine of the Chelsea Jute Mills, Brooklyn, N.Y., showing 
8 coal consumption of 1°482 lbs. per indicated horse-power 
per hour, with the load varying from 495°21 to 764°96 
—— ‘If such a performance were possible in the 
central station, it should result in over 400 watt-hours per 
pound of coal, on the basis of the committee’s assumption of 
30 per cent. for the mechanical efficiency of the engine and 
for the same efficiency in the dynamo. 

In the 1896 report the committee called attention to the 
then world’s record for steam economy as shown by the 


| 
Maximum (262) Horizontal water tube. Triple expansion con- Direct connected. 
ensing. | 
High speed non-con- Belted direct. 


High speed condens- Belted direct. 


ing. 
| Vertical compound con- | Direct connected, in- 
| densing 4-valve. 
densing. | Belted to dynamo, 

| Compound condensing. | Belted to counter-shaft. 


Daily output Fuel 


Dynamos. watt-hours, | 


7,971,600 | Coal, bard screenings. 


‘Areand incandescent Coal. 
22,967,952 soft coal, } hard screen- 
1D 


2,790,565 | Bitumin: Pea. 


"Are, power and incan- 
| descent 


203,555 Anthracite buckwheat. 


| High speed compound Belted direct. | 3,270,802 Bitumin. Lump. 
| 


tends to advance the latter industry along the lines which 
have been so clearly marked out in the development of the 
former, merit the attention of those having such work in 
hand. It is believed that the standard heat-unit specifica- 
tions and the subsequent contract trials of pumping plants 
upon this basis have combined to develop this industry to an 
degree. 

t is not, therefore, too much to expect that similar stan- 


* Qaoted by Mr. F. R. Low, Report of Committee on Data, 
= Electric Light Association, Buffalo Meeting, June 8th, 


} Transactions of the American Institute of Electrical Engineers, 
Vol. xiv., “ Variations in the Cost of Steam Power,” by Mr. H. A. 
Foster. Paper presented at the Aunual Convention, July 28th, 1897 » 
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dard heat-unit specifications and contract trials of electric 
power plants will advance this industry also along the same 
engineering lines, At least the efficiencies, economies, 
guarantees, and contracts now being realised in pumping 
stations should be much more nearly approached by the 
modern electric power plant. 


II.—Piant Economy as Renatep To Enarne Economy 
AND VARIABLE LOADS. 


This seems to be the chief feature of Mr. Rites’ explana- 
tion of the very low economy of the electric power plants 
reported upon up to the time of his paper previously referred 
to. We certainly do not wish to be misunderstood as taking 
issue with this explanation ; but it is apparent, from a care- 
ful study of the last four years’ record of the Committee on 
Data, that some very uneconomical engines have produced 
remarkable results in point of economy of operation and 
efficiency of installation. The best of engines may be poorly 
operated on the one hand, and the whole plant badly 
arranged on the other hand. 


We enter as strong a plea as any one for the most eco- 


nomical engine in electric power plants; but we wish to add 
a further requirement, that there should be economic installa- 
tion and efficient operation to produce the best all-round 
results in the course of a day, a montb, ora year. We think 
these two features may possibly have produced the lowest 
cost of steam power yet recorded; namely, $11°55 per year of 
3,070 working hours, reported by Dr. R. H. Thurston,* 
member of our society. The plant is at the Warren Steam 
Cotton Mill, Providence, R.[. The 1,950 horse-power 
* Allis ” cross-compound condensing engine (cylinders, 32 and 
68 inches by 5 feet stroke, 74 revolutions per minute), with 
Heine water-tube boilers, at 155 lbs. steam prcssure, show 
an economic performance of 1°35 lbs. coal per horse-power 
per hour. 

The question will continue to be asked: Why are not such 
results obtainable in electric power plants with similar units ? 
Low cost of steam power or of electric power is not due 
entirely to multiple expansion engines of the greatest indi- 
vidual economy ; for in the last noted instance, as reported 
by Dr. Thurston, the cross-compound condensing engine 
replaced a quadruple expansion engine. 

Concerning the effect of variation of load upon modern 
electric power plant engines, it is further interesting to note 
that Messrs. A. G. Pierce and R. S. Hale state of the Boston 
Edison stations in the report previously noted :—“As a 
matter of fact, the steam per inticated horse-power in our 
two 200 units holds within 12 per cent. over a range from 
} up to fall output.” 

Along the same line it is to be noted that throughout quite 
a wide range of load variation the compound engines reported 
by Mr. A. K. Mansfield,t at the recent Hartford meeting, 
show a remarkably uniform rate of steam consumption. 
The question naturally arises whether such uniformity under 
wide variations of load is not more of a characteristic of 
compound engines than formerly considered by those who 
lay all the blame upon the steam engine for the poor showing 
in the economy of electric power stations. 

With dynamos which electrical engineers now design and 
build, maintaining an efficiency over 93 per cent. from about 
one-third load to 20 per cent. over load, directly coupled to 
cross compound condensing engines (let us say) which 
mechanical engineers are designing and building, having a 
characteristic low range of steam consumption between 
similar limits of light load and over load, the question will 
naturally arise: Why cannot the two units be more econo- 
mically put together, installed, and operated ? 


III.—Notes on HeEat-vunit 


In the discussion which followed the presentation of the 
author’s paper on this subject before the Hartford meeting, 
as well as im conference with members and other electrical 
and mechanical engineers siace, it will appear that the fol-. 
lowing points have been brought out :— , 

That the heat-unit, as a basis for such ratings, is both 
rational and scientific. It is, however, not in consequence 


* Reported by Dr. R. H. Thurston, in Science, October 1st, 1897. 

t Transactions of the American Scciety of Mechanical Engineers, 
Vol. xviii, No..727, “The Best Load for the Compound Steam 
Engine,” by Mr, A. K. Mansfield. 


the most satisfactory standard for use by builders, contractors, 
and practical engineers dealing with this class of motive 
power machinery ; namely, steam engines and dynamos. 

That great differences of opinion exist as to the proper 
definition of the heat unit required for such a standard, 
There are at least four different heat units commonly 
employed. 

That the present extensive and satisfactory use of the heat 
unit for steam pumping installations is as it should be, and 
is all right in that place ; but this is no argument for its 
introduction and use in a similar manner in the rating of 
steam electric plants. 

That the present way of stating the performance of electric 
power plants, however unsatisfactory, is easily understood by 
all parties interested. Chief of these, of course, is the 
ci he can readily comprehend rating based on the 
coal bill. 

That the load factor, after all, has not so much to do with 
the fuel economy of the plant, as such, however much the 
varying loads may individually affect any of the units of the 
installation, such as the steam engine. Therefore, in the 
large city and suburban steam power and electric plants now 
being installed, there is not the necessity for such strict 
adherence to economic load factors as in the case of plants 
with smaller units. 

That the watt expresses the activity or rate of the elec- 
trical output in joules per second. [n this respect it is 


analogous to the horse-power rating of mechanical output.’ 


Hence, the standard rating should be in kilowatt-hours per 
1,000,000 B.T.U. supplied to the steam used in the whole 
lant. 

. That if the heat-unit basis is considered as the proper 
standard for the steam electric plant, the whole heat sup- 
plied to the plant should be as carefully determined, and in 
the same manner, as now in vogue for similar standard 
ratings and contract trials for steam-pumping plants. 

That the boiler should be in evidence in all cases in which 
plant performance is mentioned. In the electric plant it is 
economy of iastallation that is desired quite as much as in 
the case of pumping plants. Why should the boiler per- 
formance be urged into consideration in the former case and 
not in the latter? If it is a good thing to introduce it in 
either case, it would seem proper to do so in both cases. 

That the common rating of performance of pumping p'ants 
in foot-pounds per 1,000 lbs. steam would be amply suffi- 
cient for all purposes of rating electric plants for which the 
heat-unit basis is advocated. This seems particularly 
plausible on account of the small variation in the total heat 
of 1b. of steam for quite a wide range of pressures now 
used in modern electric plants. Taking the standard tem- 
perature of feed water at 212° Fahr., exactly 1,000 B.T.U. 
are required to raise the temperature and evaporate 1 lb. of 
feed water into steam at 77°3 lbs. gauge (92 Ibs. abs.). 
Taking this as svitable for a simple non-condensing engine, 
we may compare it with that of 150°3 lbs. gauge (165 lbs. 
abs.), in which 1,013°5 B.T.U. are required to raise the 
temperature from feed water (212° Fahr.) and evaporate it 
into steam at a given pressure. In this case, therefore, if 
we adopt 1,000 lbs. steam instead of the 1,000,000 B.T.U., 
we make an error of only 1°3 per cent. It is claimed that 
this is within the usual allowable errors of observation and 
measurements in power-plant tests, and that there is not 
enough difference to warrant the trouble required to obtain 
the p2rformance reduced to a B.T.U. standard. 

In this connection it is interesting to note the pro 
shown by the committee reports on data made to the National 
Electric Light Association. In 11 out of the 14 cases noted 
in the — presented at the Buffalo meeting of that asso- 
ciation, the water per kilowatt-hour at best efficiency of the 
engine is noted. As the average temperature of the feed 
water in the best stations reported is from 208 to 212° Fahr., 
and the best results are shown by the compound condensing 
engines, we may conclude that the comparative water ratings 
are within about 1 per cent. of what such comparative 
ratings would be if based on the B.T.U. standard. 

It is a question whether mechanical engineers will remain 
satisfied with results even within this close degree of approxi- 
mation. The fact has been repeatedly pointed out by elec- 
trical engineers that their system of units is altogether 
unique, is thoroughly scientific (being based upon the C.G.S. 
system), and is the only system of engineering units univer- 
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sally adopted. Mistakes are said to be occasionally avoided 


in the sister nese of mechanical engineering by the 
insistence on the accurate use of terms and of units in elec- 
trical engineering. Dealers in electrical stocks and capitalists 
exploiting electrical enterprises generally have an —— 
tive insight into the meaning of volts, amperes, and kilo- 
watts. Why should the time-honoured heat-unit be so 
difficult of comprehension by the same class of interested 
citizens ? ; 

A quarter of a century Maxwell wrote: “The conse- 
quences of this demand for electrical knowledge and of these 
experimental opportunities for acquiring it have been already 
very t, both in stimulating the energies of the advanced 
electrician and in diffusing among practical men a degree of 


accurate knowledge which is likely to conduce to the 


general scientific progress of the whole engineering pro- 
fession.” 


THE RONTGEN SOCIETY. 
THE first ordinary general meeting of .the Réntgen Society 
was held at the Medical Society’s téoms on the 7th inst., 
under the presidency of Dr. Gladstone. A paper was read 
by Mr. A. A. C. Swinton, on “ Adjustable X-Ray Tubes.” 
The tubes described by Mr. Swinton were mostly those which 
he has designed himself, and which have already been full 


‘described and illustrated in the ELectricaL Review, Vol. 


40, pp. 630 and 760. The quality of the X-rays, issuing 
from these tubes can be modified by the simple expedient of 
—— either the anti-cathode or the cathode. The former 
method has the disadvantage that the point of emission is 
not fixed, and on the whole Mr. Swinton seems to prefer the 
adjustment of the cathode disc, though this method is ac- 
companied with some loss of energy from the back of the 
cathode disc, Anotter improvement in Mr. Swinton’s tubes 


_is that the platinum anti-cathode is kept cool by being 
- fixed in contact with a block of aluminium. It has been 


found that large currents must be used to get the best 
Réntgen effects, and, when such is the case, the platinum 
anti-cathode may be fused, if some artificial means of keep- 
ing. it cool is not employed. Mr. Swinton suggested that it 


- might be found worth while to devise a system of cold water 


circulation for the anti-cathode. The objection to the 
heating. of the platinum is that it blackens the tube and 
absorbs the residual gas. 

Dr. Dawson Turner has designed a tube, which is made by 


Griffin, in which the cathode is adjusted by an external 


magnet acting on a piece of iron fixed on the cathode stem 
inside the tube. 

Mr. Swinton pointed out that experience had shown that 
there was no a a in using very large cathode discs. 
The size should depend, to a certain extent, on the siz of 
the induction coil used—being larger when the coil is larger. 
For ordinary use, discs of about 14-inch diameter, and j-inch 
radius of curvature were best. 

For the best X-ray work, it was necessary that tubes of 
the best workmanship, such as those made by Watson and 
Cossar, should be used. The glass should be the thinnest 
that will stand the atmospheric pressure, and the cathode 


_ disc should be turned in a lathe. 


Several interesting points were raised in the discussion on 
Mr. Swinton’s paper. Mr. Noble wanted to know whether 
the oe I screen or the photographic plate was the 
best method of detecting and measuring the quality of the 
rays emitted by a tub2, He had found that there was no 
kind of correspondence between the indications obtained by 


_ the two methods. Mr. Swinton appears to agree that the 


photographic quality of the rays could not be determined by 
means of the screen. There appears to be an opening for a 
good X-ray photometer. 

On the question being raised as to whether the coil or the 
influence machine was the best exciter of the X-ray tube, 
Mr. Wimshurst declared emphatically for the Wimshurst 
machine. None of the other speakers who had tried the 
Wimshurst machine had obtained such good results as Mr. 
Wimshurst, except that they had all found that the image 
was steadier on the phosphorescent screen than with the coil. 

Mr. Swinton explained this by assuming that the electric 
oscillations were more rapid from the Wimshurst machine. 


18-inch coil. That there is something anomalous in the 


that the Swinton tubes do not adjusi with this machine as 


rapid upward change. 


Mr. Wimsburst said that with his machine he had sent a 
discharge through a tube which had ceased to act with an 


action of the Wimshurst machine is indicated by the fact 


with the coil. It is surprising that nobody in this country 
appears to have tried the Holtz or the Tépler machine. 

hey give much stronger currents than the Wimshurst 
machine and ought, therefore, to give shorter photographic 
pe ga But all influence machines are enormously 
behind coils in current strength. The Réntgen Society is to 
be ne on the good start it has made with serious 
work, 


THE FIRE RISK OF ELECTRICAL POWER 
INSTALLATIONS.* 


By A. LESTER TAYLOR. 


Tux public supply of electrical energy for lighting and other purposes 
is now such an ordinary matter, that it is difficult to appreciate how 
very recently this wide use of the current became possible in this 
country. 

The house-to-house public supply of electricity for lighting and 
power dates only from 1889, and in the few intervening years about 
100 separate undertakings have got into work, with an aggregate 
capital expenditure of some £10,000,000, and with some 3,000,000 
lamps connected up to date. All these figures continue to undergo a 


ide by side with this wider use of current from public mains has 
grown the increase of private installations with self-contained sources 
of current. 

Commencing at a comparatively early date with the electric lighting 
of corn mills, bleach works, paper mills, and other manufacturing 
risks working day and night, or over long hours, more recently cotton 
and other mills, working only during short hours under the Factory 
Acts, are beginning to appreciate the advantage of electric lighting, 
and to bring it more commonly into use. 

Recent as has been the growth into widely extended use of electri- 
city for lighting purposes, the use of electricity for power purposes on 
a large scale is even more recent. Within the last two or three years 
an increase in the use of electrical power has occurred which is 
altogether disproportionately large as compared with any previous use 
of electricity for this —— This branch of electrical engineering, 
indeed, promises to shortly outstrip in importance the already large 
lighting branch. 

There have also recently arisen many other commercially important 
uses of electricity, as in the electro-chemical production of bleaching 

wder, the electrical welding of metals, the recovery of metals 
a refractory ores such as that of aluminium, and the use of the high 
temperature of the electric arc for such purposes as the production 
of calcium carbide; but time will, I am afraid, not permit of my 
dealing thoroughly with even the single subject of electrical _ 
installations as fire risks upon which I have been invited to address 


ou. 
: The reasons for the rapid extension of the use of electrical power 
on a commercial scale appear to lie, apart, of course, from the fami- 
liarising effect of the general use of the current, mostly in the direc- 
tion of convenience of use. 

Electrical power so readily lends itself to more or less direct 
application to the precise spot where the application of power is 
desired, and is so easily rapidly applied and discontinued, that the 
precise cost during the actual moments of use is not by any means 
the only factor of commercial importance to the user in a considera- 
tion of the relative merits of electrical or of mechanical driving of 
machinery. 

The experience of the insured in the number of cases where I have 
inspected these installations, seems to be uniformly favourable to the 
use of electric power, and very wide extension to almost all classes 
of risks, using power seems to be inevitable as the practical and com- 
mercial advantages become more widely known. 

It is under these circumstances that a consideration of the addi- 
tional fire risk which may be involved in the use of electrical power 
seems to be highly desirable. a ey 

A very pertinent question in this connection is, what Las been the 
experience up to now? : 

Consid: as electrical fire risks, power installations have some 
points in common with lighting installations, and they have also 
some very special points of their own. 

It is agreed that accumulated experience shows that the fire risk 
incidental to the use of electricity for lighting is relatively slight, 
given only reasonably good work. (Let me remind you of the before- 
mentioned of 3,000,000 lamp connections to street mains 
alone). In view of this wide experience under all sorts of condi- 
tions, the case for any peculiar hazard arising from ordinarily well 
fitted lighting installations is certainly “ not proven,” aud becomes less 
proven as our experience grows wider. My own personal experience 
as an electrical engineer during the last 17 years, and especially my 
experience as a fire office expert commencing under your esteemed 


* Read before the Manchester Insurance Institute, at their meeting 
on December 13th, 1897, 
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member, Mr. Lane, some eight years ago, tends to a decreasing appre- 
ciation of the practical fire hazard resulting from the use of a pro- 
perly fitted installation. 

But it is equally agreed that there must be proper fitting as to 
certain details, or fire hazard of a real and serious character arises, 
and the present relative immunity undoubtedly results from the 
application of rules by fire insurance companies, and especially by 


_ electric supply authorities. 


like description, or in any working 


Let me here remark that the greatest appreciation is due to the 
early action taken by the Phoenix Fire Office in formulating, in 1882, 
the first of such rules, which have been of enormous value, both to 
the fire offices generally and to the users of electrical energy, and 
which have, ia their unique and practical excellence, formed the basis 
of all other subsequent rules both here and in America. 

It is because these or similar rules have been adopted and enforced 
so generally by the engineers to the local authorities and to com- 
= supplying current to the public, that not only have the instal- 

tions connected to the street mains been generally of a good 
character, but electrical contractors have been habituated much more 
largely than would otherwise have occurred to the use of a superior 
class of stores, and this has reacted favourably upon the work done 
in isolated private installations. I repeat that the broad reason for 
this has been the enforcing of a relatively uniform demand on the 
part of the pe Sal or corporation for a given standard of 
work before coupling up the installations to their mains. 

Conspicuous friends to the fire offices in this pan. are the able 
gentlemen acting as city electrical engineers to such corporations as 
those of Liverpool, Manchester, Bradford, Nottingham, and some 
other towns. At the same time, the interests of these gentlemen are 
not specially directed to the prevention of electrical fires s0 much as 
to the continuity of a proper supply of current and to the prevention 
of the idiosyncrasies of any one consumer interfering with the supply 
to his neighbour, and it seems to me unfortunate that the-fire offices 
generally cannot agree on a single standard of moderate excellence 
for each class of risks, and in their own best interests enforce it in 
the rating. 

The President for 1896 of the Association formed by the Municipal 
Electrical Engineers alluded in his address to the subject of wiring 
regulations and fire risk, said that the proper people to formulate 
regulations and see them carried out are the fire offices, and that “the 
more thoroughly this was recognised the more likely these offices 
would be to fall into line and organise their staffs so as to ensure 
strict and general inspections.” 

On such a subject as the enclosing of motors, which does not help 
the electricity supply engineer in any way, it is not surprising to find 
that no mention of it is made in any of their regulations, and that 
the matter is left to the fire offices alone to deal with. 

In all cases electrical installations have preceded rules, and rules 
may be taken as the embodiment of precautions which experience 
has shown to be necessary. 

As experience accumulates so wider views become possible, and 
rules are varied accordingly to meet these wider views, and also to 
cover new and extended applications of the current. 

Thus, as to dynamos and electro-motors, with their risk of not 
only themselves taking fire but of their throwing globules of molten 
copper (at an initial temperature of 2,800° Fahr.) over wide dis- 
tances, Mr. Musgrave Heaphy, who has rendered:so much service by 
his able compilation of the Phoonix Rules, stipulated in 1885 that— 

“ No dynamo is to be placed in any working room of any cotton 
mill, woollen, flax, jute, or corn mill, or in any mill or factory of a 
room, or place, where any 


- hazardous process is carried on, or in which any hazardous goods are 


stored.” And he explains :— 
“ By working room is meant any room or place in which the raw 


- material is undergoing any process tending to convert it into a more 


finished condition.” 
In an appendix to the same edition. of the Phonix Rules, Mr. 


Heaphy says :— 
“In fixing the position of the dynamo, it must be remembered that 
several instances have already occurred of dynamos setting themselves 


on fire. Agood deal of sparking may take place at the ‘brushes,’ 


- and the ‘ brushes’ may burn.” 


In the edition of 1896, after 10 more years experience, the following 
wording is added :— 

“ Electrical Machinery.—No motor is to be placed where there is risk ; 
they must never be hidden away in cupboards, lofts or roofs, &c., 
unless permission to the contrary be given. 

“Electrical motors, when in rooms such as above described, should 
be placed in an approved fireproof compartment, so that if the motor 
was on fire, the fire could not rents and provision should be made 
that fine dust or‘ fly, &., could not get to the motor. The resist- 
ance should be inside the above compartment. 

“The positions in all cases must be thoroughly safe ones. 

“The steam engine room or the mechanics’ shop, for this purpose, 
would not be considered as a working room.” 

He also says of electrical power installations (which were not 
mentioned in 1885) that “ they require the same safeguards that apply 
to electric light installations, in which the conditions of supply and 
the electromotive force of the current are similar.” 

Further, that “care must be exercised, as described in Rule 86, that 
the motor is placed in a thoroughly secure situation, and so arranged 
that, if on fire, the fire would be prevented as far as possible from 


sp g- 
“Every circuit must have a cut-out and a switch on each pole. 
“The connections to each motor should be such, that the current 
can be entirely disconnected by switches from both poles of the 
motor when the motor is not in use, one switch to be used for start- 
ing, 8 = the other as an emergency switch.” And in the Appendix 
e 


“In fixing the sosition of the dynamo, it must be remembered that 


many instances have occurred of dynamos setting themselves on fire 
(the ‘several’ instances of 1885 having grown to ‘ many’ instances in 
1896). These important additions can hardly be held to indicate a 
lessened estimate of the fire risk involyed in the use of unprotected 
machines of this class.” 

All our other fire office rules also practically prohibit the use of an 


- Open (or unenclosed) motor in situations where sparks from the 


“armatures ” or the “ brushes” may en r stored goods or mate- 
Tials in process, as also do such foreign as the Swedish Tariff 
Regulations. 

Some of the fire offices not using the Phoenix rules issued a sepa- 
rate set of rules, which, as early as 1888, said that :— 

“Dynamo machines must not be placed in any room in which 
inflammable material is manipulated, or in which easily inflammable 
material is stored, or which has openings into any room in which 
inflammable material is manipulated, or in which any processes 
causing dust or flyings are carried on. They must be fixed in a dry 
place, free from dust, and as cool as possible.” 

“They must not be placed within 12 inches of any unprotected 


~ combustible material other than their seating,” and that “ where 


electro-motors are employed, the same care must be taken as with 
dynamos, and all their connections must be arranged in conformity 
with these rules. When used where inflammable material is mani- 
pulated or stored, they must be furnished with suitable incombustible 
coverings, and danger from sparking carefully guarded against.” 
Even the 1897 rules of the Institution of Electrical Engineers, 
which are hardly likely to unduly hamper the electrical industry, 
require that “‘ motors should be so placed that no woodwork or inflam- 
mable material is within a distance of 12 inches from them measured 
horizontally, or within 4 feet from them measured vertically above 
them,” thus clearly recognising the liability to overheating and firing. 
In the absence, until recently, of any uniformly enforced standard 
of precaution on the part of the fire offices, coupled with ignorance 
of the risk and of the rules on the part of the insured, the use of 
open and unprotected motors has begun in the most clearly unde- 


sirable situations. 


Experience of motors firing having necessitated recommendations 
of the provision of a separate compartment (or the use of a fully 
encl type of motor, such as the samples you see in this room), it 
surely follows that it is unwarrantedly hazardous to use an open type 
of motor within a working room of a cotton mill, such as recently 
occurred at Glasgow. In other risks, presenting varying degrees of 
hazard, similarly open motors were being freely used in situations 
where a real enforcement of the rules would have prohibited them. 

Owing to the varying views on the part of surveyors, together with 
other not inscrutable reasons, some fire offices appeared to be unde- 
sirous of enforcing uniform precaution, so that neither the insured 
nor his electrical contractor knew what would be insisted upon in the 
mutual interests of the insured and the insurer (as they would have 
done in the case of a motor to be fed from street mains in respect to 
precautions of interest to the electric supply authorities). 

When, therefore, a certain measure of precaution in the shape of a 
fireproof covering for hazardously situated motors was made a tariff 
requirement by the Fire Offices’ Committee, I, as an engineer, thought 
that a very considerable step in the right direction had been attained, 
notwithstanding that in some very few instances, owing to previous 
laxity in the enforcement of the rules of the individual offices some 
inconvenience to the insured might result, and that a perhaps not 
very necessary covering for some few less hazardously-situated motors 
might be somewhat unduly enforced “to encourage the others.” 
Some such inequality is of necessity characteristic of all broadly 


regulations. 

t is somewhat unfortunate from the fire office standpoint that the 
commonly adopted type of motor turned out by the lish makers 
has been a very open type (enclosed motors only being used for such 
purposes as mining or traction work where the external conditions 
sed dirt) a complete cover to protect the motor itself from damp 
and dirt). 

It is this very open type of motor, with its characteristic powers of 

roducing ~aedeaie “pin wheel” effects, which has led to its pro- 
Ribition in working rooms by the English rules. 

The more commonly used type of American made motors, on the 

other hand, appear to be, as you will see from the samples here, very 
self-enclosed by an iron case forming part of the designed 
construction of the motor. ; 

This self-enclosing having been called for by the tariff require- 
ments is now being a adopted as a type by a number of English 
makers, and is infinitely to be preferred to the device of adding an 
undesigned cover to an open motor not intended to be so covered by 
the makers. 

In this connection I would mention that a dynamo maker, who is 
with others just equipping a new dynamo and motor manufactory in 
the north, told me that they propose from the first to make self- 
enclosed machines as their standard pattern, that is to say, to make 
the now usual open machines the exception. 

Whilst to-day there may be in a small minority of cases some 
little difficulty in securing the covering of the old open type of motor, 
or some difficulty in a few other instances because the special circum- 
stances do not, in the opinion of a surveyor, really require such pro- 
tection from the motor; in the course of time these difficulties 
will disappear through the common use of a self-enclosed motor in 
situations where a separate compartment is impracticable. ’ 

In this city, the requirements of the corporation electrical engineer 
has brought into use types of apparatus which did not formerly occur, 
but of which the practical excellence has been admitted after the 
first difficulty of providing a fresh type has been overcome. 

With regard to the attitade taken by the trade journals on the new 
tariff requirements, it is significant to note that the Exmoraical 
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the Electrician merely remarked, in an introductory paragraph, “They 
do not contain any very startling new departure.” 

Already, in the short time during which this enclosing of the motor 
bas been a tariff requirement, a number of makers have begun to turn 
out machines of this type where previously only open ones were 
made. In some instances the prices of these motors are only very 
slightly higher than those of open ones, but in others, where makers 
have not yet settled down to the new type, very considerably enhanced 
prices are asked for them. Open competition will soon bring these 
prices to a more reasonable level. 

If it be argued thata self-enclosed motor is unsuitable in very large 
sizes, then the alternative of placing it in a separate compartment, 
where the freest ventilation is practicable, can be adopted. It is 
most important to note that it is only where these machines are not 
in a separate compartment that enclosing becomes necessary to pro- 
tect the surroundings. 

Asa matter of common experience in surveying, it is most usual 
to find a motor in a Manchester warehouse, for instance, close coupled 
to a lapping machine, and with a wood box turned over it to protect 
the motor itself from its surroundings, not the surroundings from 
the motor. With the usual English open-t; of motor, and with 
the wood floor and the wood box soaked with lubricating oil, together 
with the common practice of keeping oily rags or wipes within the 
same box for long periods together, undoubtedly a hazardous condi- 
tion of things must exist in these cases. 

It can only be considered as a patching of an undesirable combina- 
tion that the continuance of such an arrangement with the simple 
addition of a fireproof lining to the box should be passed. Even the 
iron box covering specified for future installations in these risks 
cannot, in my opinion, compare withthe more simple and effective 
device of having a motor made self-enclosed once and for all, and so 
suitably designed for the purpose. 

As there is no systematic compilation and publication of a list of 
electrically-caused fires iu this country, such as there is in the States, 
it is difficult to quote specific instances of fires originating at these 
machines. 

Some time ago Mr. Musgrave Heaphy was favouring me by showing 
some of his interesting samples at his office, and he then showed me 
a collection of globules of copper which had in a molten state been 
thrown some 30 feet from adynamo which had “ fired,” and he sug- 
gested my quoting this startling example, should any one. wish to 
urge that there was “ no danger ” in connection with these machines. 

One of our leading corporation engineers, who much prizes his 
motor load, and naturally objected to anything in the nature of a 
restriction to so important a branch of his supply business, said he 
could not see the necessity for the regulation relating to the enclosing 
of motors. Oa a later visit to him, he admitted that some danger 
existed, as he had in the interval had one of his own motors burn out 
with considerable sparking effect, so that he himself specified a metal 
covering to the exposed ends of the armature in his order for the 
renewal of the machine. 

The opinion of the Fire Offices’ Committee as to the liability of 
dynamos to self-fire has for a long time been clearly indicated by 
the extra rating where damage from such self-firing of the dynamo 
has to be covered. 

The dynamo as a fire risk is to nearly the full extent as dangerous 
as a motor if unenclosed by a compartment or a case, but just as the 
natural habitat of the motor is as close to the driven machine as 
possible, so the dynamo is most usually found inside the engine 
room—a very different situation from the fire office standpoint to the 
spinning room of a cotton mill. Therefore, it is much less seldom 
that any trouble arises as to the wrong situation of a dynamo, but 
where it is hazardously placed then proper enclosing is, of course, 
necessary as in the case of the motor. 

I have extracted a few typical instances of fires originating at these 
machines from the American published lists. 

Switch not located within sight of motor. Motor burned out when 
started and fire communicated to wooden case. Motor and case 
destroyed. 

Spark from small dynamo used in connection with an electric stop 
motion ignited cotton fibre on drawing frame in cotton mill. 

Current left on 1 H.P. motor used for working organ bellows in a 
church. Fields finally burnt out. 

Show window display. Commutator on small motor attachment to 
a revolving window fixture arced and ignited cloth trimmings. 

Elevator motor burned out by continued operation. Employés 
left a store after using the elev-tor but neglected to throw the motor 
switch, hence the machine continued to run. 

Poor adjustment of the brushes caused considerable sparking, which 
was noticed by people passing the outside of the building. The 
building was entered, and the motor found on fire. The wires lead- 
ing to it were cut and the fire extinguished. 

I quote these last two cases to instance the desirability of enclosing 
the commutator and brushes as well asthe armature and field-magnet 
portions of the machines. 

There are a number of fires reported as originating at or near 
motors and dynamos, of which the above form instances. 

_ The motor and the source of current do not form a complete power 

installation. There are, of course, the connecting conductors, together 

= a starting and regulating resistances, the cut-outs, and the 
es. 

_As to the conductors, the commonly applied rules as to the pro- 
vision of sufficient sectional area to afford carrying capacity free from 
undue heating suffice. 

The insulation upon the conductors should be of the typical high 
class character, which usually obtains in England for lighting pur- 
a cenene as high voltages are more commonly used in power 

ions. 

The spacing apart of the terminals of disconnecting devices, such 
4s cut-outs and switches, is also a matter of much importance, again, 


in view of the high voltages used, so as to prevent permanent 
arcing. 
The proper covering of cut-outs, to prevent danger from flying and 


- highly heated fused metal, isa simple necessity greatly emphasised 


within the past few months by two large losses in this district. 

Then as to the resistances. 

These accessories, which are-somewhat fully illustrated by samples 
before you, form a part of each installation necessitating regulation 
as to construction and fixing, quite as much as motors and dynamos 
call for regulation. 

Absolutely fireproof construction and situation, so that if heated 
to redness, they could not endanger their surroundings, is very 
essential. They have formed a fruitful source of fires, and are a very 
fit subject for stringently enforced regulations. 

Concurrently with the recent great increase of the adoption of 
electrical power inside buildings for various pu arisen in 
such towns as Bristol, Dublin, Hartlepool, W: and elsewhere in 
increasing number the substitution of electrical traction for horse 
haulage in respect to the tramway systems. 

You will notice that the most recent tariff regulations prohibit or 
tax the use of current for electrical power purposes where the cur- 
rent is obtained from dynamos or conductors of the description 
ordinarily associated with tramway propulsion installations, that is, 
having an “earth” return. 

Our newspapers are already publishing sensationally worded para- 
gtaphe referring to street incidents in connection with these eminently 
useful electrical lines, lines which are growing in number, and are, it 
appears, likely soon to be used in such important cities as Manchester 
and Liverpool. 

As American experience in this connection has been wide, it 
may be useful to quote from expert insurance opinion, collected by 
the Boston Standard some time ago, as the result of inquiry respect- 
ing the necessity for prohibition or special taxing of the use within 
mercantile buildings of current derived from these trolley systems. 

As I am afraid I may have already tired you by the length of this 
paper, and as I wish to have some time in which to explain to such 
as are interested the different samples which I have been able to 
collect through the kindness of the various makers, I must refer you to 
the journal I have named for more detailed particulars than are 
given in the sketchy extracts which follow:— 

E. F. Cardell: “The trolley current should not in any case be 
allowed either for lights ur power in mercantile buildings.” 

H. Wilderming: “The use of the trolley current (with a ground 
return) for light or power in any buildings, except street railway 
buildings, should, I think, be prohibited. If, however, this current 
is to be used, I believe the greatest safeguard would be to insist upon 
the location of the motor in a separate fireproof building outside the 
premises requiring light or power, and to convey the power to said 
premises by shaft, which for light should connect with a dynamo on 
the premises, it being understood that the conductors from the trolley 
shall neither run through nor over any building exvept the fireproof 
motor house.” 

‘Wm. L. Jones: “We do not permit electric lighting by trolley 
wires.” 

A. J. Truesdell: “Taking power or light from the trolley wire 
where there is no metallic circuit is too dangerous to be allowed. It 
is, in my judgment, unwise to permit it even for a large considera- 
tion. Safeguards, so called, may not be safeguards under all con- 
ditions liable to arise in connection with the trolley current.” 

H. G. Hopkinson: “ Desires to emphasise every point made in Mr. 
Truesdell’s letter” (above). f 

8. Y. Tupper: “ Electricians tell me that the use of the trolley wire 
for light and power in mercantile buildings should be prohibited, or a 
heavy charge made therefor, and this I believe to be. the correct 
pee which should govern rating associations in dealing with the 
subject. 

5 ned A. Waterworth: “The use of the trolley current for light 
and power in mercantile buildings is a wanton invitation to fire, per- 
haps conflagration. There is no charge that can measure the danger, 
and at present there is no known safeguard against it except not 
using it.’ 

G. W. Cleveland: “Trolley wires, on account of the large amount 
of territory which they cover, and their relationship to the earth, 
lays them especially liable to static accumulation, which, jumping 
distances that the 500-volt current will not do, but will maintain 
after the path is once made, and cause serious arcing, which, on 
account of the current available on the line, makes this form of 
service a dangerous circuit to enter buildings under any form of 
construction.” 

A. E. Pinkey: “ When the trolley wire is tapped and permitted to 
furnish light or power in buildings it is a rank incendiary, and 
should be prohibited, or an extra charge made.” 

Wall & Whittemore: “The carrying of lighting wires from trolley 
wires to mercantile risks should be roundly charged for, and only 
permitted when each risk is provided with cut-out switch and light- 
ning arresters.” 

C. R. Tuttle: “I think during the past three years in the field 
that I supervise, the electrical hazard is chargeable with at least 20 
ee the fire waste,” and he thinks special charges should be 
made. 

George W. Babb, jun.: “I view the use of trolley current for light 
and _— in mercantile buildings as dangerous and improper, and 
would not condone the hazard by a charge, but favour refusing cer- 
tificates for such currents. I think it should be refused recognition, 
and the companies should refuse to grant such permits, and should 
cancel where current is taken from trolley wires. Out of 109 fires 
(in a certain list), 14 came from trolley wires.” 

Mr, Babb also mentions a list of 475 electrical fires. 

Here are some extracts the American quarterly fire reports: — 

Crosses between telephone and trolley wires. A heavy storm, in 
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which large flakes fell and frcze to the wires, caused a general wreck 
of telephone and telegraph wires and poles throughout the city. 

110 telephones were burned out, so that they had to be replaced, 
several thousand subscribers were disconnected, and practically only 
underground wires were working to any extent. 

Burn outs in the main switchboards occurred several times, but arcs 
were extinguished by the use of dry sand and cloths. 

Several drops on auxiliary boards were also burned out. 

Fire alarm telegraph service was crippled, so that connections to 
several engine houses was broken. 

Another: We had a severe storm here on the 26th, which played 
havoc with overhead wires or the streets. A large number of the 
telephone company’s new distributing poles, 90 feet in height, and 18 
inches in diameter, were broken and fell, letting down wires in all 
directions. Together with this, nearly all overhead wires were 
disabled and crossed with electric light and trolley wires. The 
trolley railways were interrupted for several hours, 10 horses were 
electrocuted on the streets, hundreds of telephone, telegraph, and 
fire alarm signal boxes were burned out. 

A third runs :— 

- Cross between trolley wire and telephone set fire to telephone 
exchange switchboard. Fuses were introduced on the telephone 
lines, but were not of sufficient length to prevent trolley current 
arcing across terminals. Loss, $1,000. 

- From which you will see that telephones are > eee for some- 

‘thing besides bad language, and also involve fire ri 

In this country recently, a falling telegraph pole brought the wires 
incontact with a trolley wire, with the result that a number of 
telegraph instruments were burnt out. 

Several fires occurred in Hamburg last year, caused by the switching 
of the tramway pressure on to the lighting network. 

Reverting, again, to our tariff rules— Rule No. 11—as to the 

tacles n for waste oil and oily waste, has special point 
in view of empeny Hoethe installation of motors where no previous 
experience has existed of fast running machinery, and where such 
copious use of lubricants is thought to be n i 

e requirement that the pulley of the motor be external to 
the case or compartment prevents the belt from being a vehicle for 
the carrying of fire owt of the case, or of fluff and dirt into the case. 
On a recent survey in pang ws where an iron case had been pro- 
vided for a motor near a saw bench, but with the pulley inside the 
case, the insured devised a curious arrangement of brushes to clear 
the belt as it passed into the case, so as to protect the motor from 
dust, an example of the advantage of having the pulley and belt 
outside the case; or, better still, of using a self-enclosed motor. 

With the exception of this detail, and as you will have perceived 
from the extracts I bave read to you, the only new point in the tariff 
regulations as to the motor is, that it makes it a condition of normal 
rating that the unanimously expressed opinion in all fire office rules 
—dating even from 10 years ago—shall be uniformly observed in the 
interest alike of the insured and the insurance companies. 

Finally, in Rule No. 5 a switch upon each main conductor is 
required, so that the whole current may be entirely disconnected in 
the event of fire or other emergency requiring it. One would sup- 
pose that euch a switch, which a somewhat similar duty to the 
main ea at a gas meter, is a matter of such elementary importance, 
especially where the source of supply is out of the control of the 

user, that it would be already universally enforced. All tire office 
rales have from the earliest issues required them. Many electric 
supply authorities require them, but some of these authorities 

o not. 

Where they are required by the electric — authorities, they 
are always to be found. In striking contrast to this, I could mention 
a number of towns where, notwithstanding fire office rules, because 
the electric rt ee rules do not require them, they are 
most commonly absent, showing how largely ineffective fire office 
— are in the absence of joint action amongst the offices to enforce 

them. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1897. 


[Compiled expressly for this journal by W. P. Taompson & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.C., to whom 
all inquiries should be addressed. ] 


28,023. ‘‘An improvement on the ordinary ‘tumbler’ switch for 
- use with the higher voltage electric current.” A. Jackson. Dated 
November 29th. 

28,024. “Improvements in electrical switches.” J. H. Tucker. 
Dated November 29th. 

28,028, “Improvements in and relating to automatic transformer 
switches.” Wicxinson. Dated November 29th. 

28,116. “An improvement in holders for electric glow lamps.” 
H. C. Govur, C. F. Procrer, and W. G. Prrxin. Dated Novem 
29th. (Complete.) 

28,157. “An improved form of relay.” R. Hops-Jonzs. Dated 
November 30th. 

28,159. “ Means for use in lighting railway cars or carriages by 
electricity, and for regulating the current for the same.” S. WaTEKINS. 
(The American Railway Electric Light Company, United States.) 
Dated November 20th.  (Complete.) 


therefor.” H. Rrecken. 


28,212. “ Improvements in the electrolytic treatment of ores and 
slimes for the recovery of [ae metals therefrom, and apparatus 

ated November 30th. 

28,225. “Improvements in electric railways.” W. M. Brown. 
Dated November 30th: (Complete.) 

23,238. “An improved coupling for electric light fittings.” W.D. 
G. O'Hatroran. Dated November 30th. 

28,242. “Improvements in or relating to aptive plates for 
secondary batteries.” P.J.R. Dusanpin. Dated November 30th. 

28,246. “An improvement in safety electric fuses.” 4H. C, 
and W. Mutter. Dated November 30th. (Complete.) 

28,254. “Improvements in electric switches.” H. M. Saumony, 
Dated November 30th. mn 

28,268. ‘Current collectors for electric railways with overhead 
wires.” I.Tomaz. Dated November 30th. (Complete.) 

28,325. “Improved means for attaching lead covered electri: 
cables to connection boxes.” G.C. and W. 
Dated December 1st. 

28,338. “Improvements in pumps for exhausting electric incan- 
descent lamps.” F. J. eel eg Dated December Ist. 

2 . “Improvements in, and relating to, dynamos and electric 
motors.” J. E. DET. Dated December 1st. 

28,351. “Improvements in, and relating to, electric lamps for 
cycles.” C. Hmap and T.Oppy. Dated December Ist. 

28,362. “Improvements in the method of, and means for, trans- 
mitting electric currents in railway and tramway systems.” E. M. 
Grant. Dated December Ist. 

28,382. “Improvements in and relating to commutator brush 
carriers for electric machines.” H. H. Laxw (Compagnie de 
L'Industrie Electrique, Switzerland). Dated December 1st. 


” A. Forp-Luoyp and A. E. Monpry. Dated December 2nd. 
28,457. “Improvements in apparatus for regulating and control- 
ling electric motors.”. L. Hiacinsorrom, J. H. Huxpzx and T. 
Mannock. Dated December 2nd. 
28,458. “Improvements in and relating to electrically controlled 


_ 28,414. “Improvements in, or relating to, electric indicator fit- 


submarine mines.” P.C. F. Horrmann. Dated December 2nd. 


28,461. ‘“ Improvements in or relating to the globe carriers of arc 
lamps for retaining ash or loose particles.” A.W. RieBEL. Dated 
December 2nd. (Complete.) 

28,480. “Improvements in or relating to the application of 
electric propulsion on railways and tramways.” LL. VosacEK. Dated 
December 2nd. (Complete’) 

28,492. “Improvements in variable electrical resistances.” W. 


RowsotHam. Dated December 2nd. 
28,519. “Improvements in electrical tumbler switches.” A. 
Watson. Dated December 8rd. 


28,689. ‘“ Methods and means for supplying electrical energy to 
electric furnaces, or to individual pairs of electrodes.” H. Maxm 
and W. H. Granam. Dated December 4th. 

28,716. “Improvements relating to controlling devices for elec- 
tric circuits, or to apparatus for indicating when the current in an 
electric circuit exceeds a given limit.” F. J. Anson. Dated 
December 4th. 

28,721. “Improvements in the manufacture of electrical 
resistances of metal foil.” H.Hznsmraer. Dated December 4th. 

28,726. “Improvements in lamp and shade holders for incan- 
descent electric lamps.” J. Boorn. Dated December 4th. 

28,727. “Improvements in insulating blocks connected with 
ong for incandescent electric lamps.” J.Boora. Dated Decem- 

r 


28,728. “Improvements in holders for incandescent electric 
lamps.” J. Boore. Dated December 4th. 

28,729. “Improvements in electrical switches.” J. Bootn. Dated 
December 4th. | 

28,737. ‘“ Improvements in or relating to telegraphic systems and 
to apparatus for use in connection therewith.” 8, G. Brown. Dated 
December 4th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


of if these fications be obtained of Messrs. W. P. 


1896. 

15,550. “Improvements in conduit system tramways and appliances 
forthe same.” G.H.C. Hucuusand T.Mmacock Dated July 14th, 
1896. On conduit railways and tramways such as those with rope or 
electric traction, the outer wheels are flangeless and the vehicle is 
guided by wheels running in the conduit slot. 


1897. 


15,495. “Improvements in contact boxes for electric railways.” 
W.M. Brown. Dated June 29th, 1897. Relates to improvements 


‘in contact boxes for electric railways and consists of a base portion 


having a cavity covered by a lid, the centre being of non-magnetic 
material and sides of cast-iron. The cover has also a cavity forming 
an addition to the cavity in the base. The switch member consists 
of a ball floating in mercury, The ball and mercury are contained in 
a cup formed of two parts so that when the mercury and ball are in 
it may be sealed up. The bottomof the cup has a contact piece one 
end in contact with the mercury and the other end connected to the 
feeder circuit the top cup has also a contact piece. 5 claims. 
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